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CLEPO CLEANERS 


The best Cleaners to use 
in your Cleaning tanks, 





CLEPANODES 
The best Electrode to use 
in Electrocleaner tanks. 










B-C RINSE AGITATORS 


For more efficient rinsing 
—especially where rinsing 
time is short. 














Water perfecting units 
for softening waters 
used in plating rooms. 
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——» Detailed information will be mailed to 
you immediately upon request from you 
on your company letterhead. 
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TEVENS “STANDARD” SMALL PARTS PLATING MACHINE 


This machine, which will be exhibited at 
‘our booths (Numbers 31 to 37 and 52 to 
58) at the June Exposition of the American 
“Electroplaters’ Society, is a standard, com- 
.. plete Full Automatic Small Parts or Barrel 

- Plating Unit, built to meet the popular 


Can be used for cadmium, zinc, copper, 
nickel or tin plating of small parts. Wide 
variations in the plating cycle can be had 
instantly by means of fully developed 
method of control. 










démand for a medium sized automatic 
~ installation. 


Requires the services of one operator 
only to load the machine. 






A 
Cleaning, acid treatment, rinses, plating, No overhead construction. Overhead hoists 
drying and automatic unloading operations and duck boards eliminated, low operating 
are all incorporated in this machine. and maintenance cost. D 
Our representatives will be there to give you full information on this I 





and other Stevens Equipment and Supplies. 


rrevenic ®. STEVENS 3" 
Yad ihe ’ 


DETROIT*26-MICHIGAN 





* NEW ENGLAND 166-182 Brewery St., New Haven, Conn. 
* NEW YORK and PENNSYLVANIA, 93 Stone St., Buffalo. N. Y- 
* INDIANA . Hoosier Supply Co., 36 Shelby St., Indianapolis, Ind. 


* CANADA . FREDERIC B. STEVENS OF CANADA, LIMITED 
* 1262 McDougall St. . ‘ . Windsor, Ontario 
* 2366 Dundas St., West . . Toronto, Ontario 
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* 
@ Cut your plating costs. oe 
@ Speed up production 
@ Produce quality plating 
@ Eliminate numerous plating 
troubles 
o 
\ 
\ a iii 
Only CLEAN plating solutions can Illustration of a typical large capacity complete stationary filter 
produce clean, non-porous plated system designed to provide adequate filtration on large automatic 


coatings. The low cost for clarify- plating machines. Arrangement consists of filter, pumping unit, 


ing plating solutions with INDUS- 
ERIAL FILTERS is really a saving 


primer-strainer unit, mixing tank, control valves, fittings and pip- 
; ae ing. These features facilitate the convenient use of filter aids and 
as rejects are reduced and quality is 
. er . urifying agents, making it an ideal continuous filtration system, 
greatly improved. Continuous clari- I & 48 8 y 
fication (filtering) also creates a equally effective for intermittent filtering. Systems are provided for 


beneficial circulation. either acid or alkaline solutions. 


FOR TWENTY YEARS “INDUSTRIAL” HAS BEEN BUILDING PLATING SOLUTION FILTERS THAT HAVE ENJOYED 
AN OUTSTANDING REPUTATION FOR: RUGGEDNESS, DEPENDABILITY, LOW UPKEEP COST, LONG LIFE AND 
BED ROCK OPERATING ECONOMY. THAT’S WHY SO MANY PLATERS SAY: | PREFER THE “INDUSTRIAL” WAY. 


a uf DUSTRIAL : 
FILTER & PUMP MFG. CO. 


CARROLL AVENUE © CHICAGO. 12, TURENOLS. % 
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Anaconda means Purity 


in Copper Anodes 


WHEN YOU SPECIFY ANACONDA, you are assured of unexcelled 
purity... less than 0.01 percent of total metallic impurities ...an 
advantage that pays off five ways: 


1. Copper goes into solution faster and more uniformly. 

2. The highest quality deposit is produced in the shortest possible 
time. 

3. Slime is reduced to an absolute minimum. 

4. Spotting and discoloration of the deposit are minimized. 

5. Scrap losses are exceptionally low. 


In addition to copper, Anaconda Anodes are furnished in brass 
and bronze... rolled Sheet or Oval... cut to your own specifica- 
tions or standard sizes... drilled or undrilled... with or without 
hooks—also “cathode-anodes.” For present or future reference, 
write for Publication C-5. 47272 


THE AMERICAN BRASS COMPANY 


an General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 





help you do the fastest job 
on complicated shapes 





DIPPED ON—these easily melted, waxlike 
materials speed production of your work 
with sharp edges or complex shapes. Coat- 
ings withstand severe plating solutions 
and cleaners; won’t contaminate the bath. 


HARDEN AT ONCE-—so coatings can be 
built up to any thickness desired on the 
double-quick. 


EASILY REMOVED —by heating the work 
or immersing it in boiling water, depend- 
ing on compound used. Melted compound 
can be reclaimed, so you save money as 


UNICHROME Stop-Off Compounds | 








Stop-Off 311 (Black) 
—For toughest cycles, 
including high tempers. 
ture baths, boiling clean. 
ers. Won’t soften below 
245F. Remove by heat. 
ing or by solvent. 








Stop-Off 314 (Brown) 
—For moderate temper- 
atures. Won’t soften be- 
low 160F. Remove by 
immersing in boiling 
water. 





Stop-Off 315 (Brown) 
—Doesn’t soften below 
180F. May also be used 
to adjust working range 
of 314. Remove with 
boiling water. 








well as time. 








THT? 
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STOP-OFF COMPOUNDS -— Products of 
UNITED CHROMIUM, INCORPORATED 


Detreit 7, Mich. * Waterbury 90,Conn. ° Chicago4, 1. ° Dayton2,Ohio + Los Angeles 11, Ca 


e@ 51. 42nd St., New York 17, N.Y. 
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Arscis FAST ACTING } 
R 


ng clean- 
en below 
by heat. 
nt. 


Because LIXOL works fast 
; and is a dependable emulsion 
~ cleaner for still tank, presoak or 
washing machine equipment, it is 





preferred for many metal cleaning 
operations. It can be used straight 
or diluted with water or kerosene. 





Brown) 


‘et «> LIXOL penetrates 
ve wi ~) LIXOL cleans thoroughly 
LIXOL prevents rust ios rec | 


Prompt shipments from local stocks ON REQUEST 


THE COWLES DETERGENT CO. 


METAL CLEANER DEPARTMENT 
7016 EUCLID AVENUE e CLEVELAND 3, OHIO 








es 11, Cal, 


May 
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An 
Egyptian 
‘inish 
BEAUTIFIES AND PROTECTS 


Mix Crafter 


















An Attractive Specialty by Chrom-Craft Division of 
American Fixture & Manufacturing Co., St. Louis, Mo. 


The attractive Mix Crafter is 
finished with Egyptian’s High Bake NFR. Ex- 
ceptionally fine two-tone color combinations are 
achieved by normal application of this specialized 
Egyptian finish. 

The right finish is more than mere surface pro- 
tection . . . so put your regular or special finish re- 
quirements up to Egyptian. Inquiries are invited. 


THE EGYPT IAN 
SEF SR uexc COMPANY 


SPECIALIZED PRODUCTION FINISHES 








P. O. BOX 444, NEWARK, N. J 
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RELIANCE 


VARIABLE SPEED 


LATHES 





ia gtianeesatiian: 








Reliance Variable Speed Lathes Cut Costs 
There is a RELIANCE LATHE for every need. 





Let us quote on your requirements. 





Chas. F. L’Hommedieu & Sons Co. 


MANUFACTURERS 
Plating and Polishing Machinery 
Complete Plating Plants Installed 


Gen. Office and Factory: 





4521 Ogden Ave. Chicago, Ill. 
Representatives 
O. M. Shoe, Philadelphia, Pa. Branches 
Wm. R. Shields, Detroit, Mich. LOS ANGELES and 
C. B. Little, Newark, N. J. CLEVELAND 
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CHEMICALS 


PROCESSES 





RUST PROOFING AND 
PAINT BONDING 
Granodine 
Duridine 
Alodine 


Thermoi!-Granodine 
RUST REMOVING AND 
PREVENTING 


Deoxidine 
Peroline 
PICKLING ACID INHIBITORS 


Rodine 





AMERICAN cl 


AMBLER 














Airborne transportation of this decade has 
relegated obsolete aircraft to museum 
rooms. As the science of aeronautics has 
progressed, so has flight performance 
advanced in simplicity and efficiency. 


Modine 


a product of the American Chemical Paint 
Company, has assumed a comparable 
position in the field af aluminum rust- 
proofing and paint-bonding. 

Alodizing with “Alodine” is a simple, 
rapid and effective chemical treatment for 
aluminum and its alloys. It requires no 
special skills, no current and therefore, no 
expensive electrolytic equipment. A highly 
protective coating is formed in less than 
three minutes and at practically room 
temperature, while comparable coatings 
produced by other methods require an 
hour or more for their formation. 
ALODINE seals as it coats and prepares 
aluminum for exceptional corrosion 
resistance and excellent paint adhesion in 
a minimum of time and with a minimum 
of equipment. 

* Trade Mark Reg. U. S. Pat. Off. 


' 
I¢AL PAINT CO. 
PENNA. 
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These Features Incorporated in 8319 EFFECTIVE 


Chrome Rouge: fast cut — high color — 


extreme ease in removal of any burned EFFICIENT 


chrome spots, total elimination of cleaning, 


racking and unracking — perfect adhesion ECONOMICAL 


of baked enamel or lacquer to the buffed 


;, chrome surface . . . Assure You of a Defin- METAL Fi NISHING 


itely Better Finish Along with Greater 
Economy and Increased Production. 





Write for detailed information 


J. C. MILLER COMPANY 


Manufacturers of Electroplating Equipment and Supplies 


GRAND RAPIDS 4, MICHIGAN 


“We'll see you at the Industrial Finishing Exposition, 
Detroit, June 1947" 






May, 1947 
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There ts only ONE ‘‘Lo-Hi’’ 


“Lo"pH teams with “Hi"pH to guarantee speedy 





removal of any kind of soil . . . using the “Lo-Hi” 
process—what the one doesn’t get the other does. 


. . There is only, ONE “Lo-Hi” ... and it is 


{ieee = 


only available at... 





( eo 
4 ‘ ¥ 
NORTHWEST CHEMICAL CO. 
9310 ROSELAWN = \ > >\/ DETROIT 4, MICH. y) 
Nee 
sin pH cleaning control—serving you since Det 
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| BUFFING TIME IS CUT—often 

_ eliminated entirely — because 

_ Unichrome Copper gives you a 

_ smoother deposit. And because 

_ it's a fast process, you save time 
in the tank as well. Only when 
you save both ways do you really 
lower plating costs. 


_ NO CYANIDE is used in the Uni- 
_ chrome Copper bath — so you not 
+ only reduce your stocks of this 
hazardous chemical, but get a 
| safer bath as well. 










UNITED CHROMIUM, INCORPORATED - 


Detroit 7, Mich. « 


May, 1947 





Be sure to see the United Chromium displey at the Detroit 


Waterbury 90,Conn. « 


FEWER ANODES required, because 
the bath keeps them free of ox- 
ides even at high current densi- 
ties. Why tie up extra money 
when Unichrome Copper has 
100% anode efficiency—with 50% 
to 75% fewer anodes? 


CLEAN DEPOSITS never need acti- 
vation. With no brighteners, no 
wetting agents used, Unichrome 
deposits come out clean, ready 
for the nickel cycle without spe- 


cial treatment. 





ial Finishing E 


...and you'll specify 
Unichrome Copper every time! 


WHAT’S YOUR MOST urgent 
problem in copper plating 
today? If it’s a question of 
supply, or getting your work 
through faster, or plating 
with greater economy—then 
Unichrome Copper is the 
all-purpose process for you! 
One plater, for example, 
reports a 70% saving in 
copper buffing time on zinc 
die castings. Another, finish- 
ing steel parts, finds that 
Unichrome Copper requires 
fewer man-hours than any 
other process he has ever 
tried. And with hundreds of 
other platers it’s the same 
story—better results, in less 
time, for less money. That’s 
why we say: compare it with 
any other process— and 
- we believe you’ll specify 
Unichrome Copper every 
- time! 
SEND FOR HELPFUL BULLETIN 


It gives you a plating time-table, 
technical data, and much of the 
detailed information you need 
to do a good plating fob. 









HELPFUL SERVICE—Unichrome 
Copper is simple to maintain, sel- 
dom gives trouble. But should the 
need arise, you can always count 
on prompt help from our engi- 
neers and analytical laboratories. 


LO, 





PROC 


June 23 te 27. Booths 101, 102, 163. 


ESSES AND MATERIALS 





Chicago 4,111. « 


FOR SURFACES THAT SURVIVE 


51 E. 42nd St., New York 17, N.Y. 
Dayton 2,Ohio « 


Los Angeles 11, Cal. 
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Clip — clip — clip! We cut through all obstacles to cut a Better 
Buff for you. We've trimmed away any “red tape” that may’ 
hinder fast, quality production of Buffs. 


And more! We've added to our capable staff . . . we've set up 
faster production routines in our new, modern plant . . . we've 
searched high and low for quality cloth and cotton materials 
so that you will receive only the Best of Buffs . . . when you want 
and need them. 


So put in your order for Buffs now . . . and see how quickly we 
supply you without stumbling through time losing ‘‘red tape." 


| Write, wire or call us and learn the complete story. 


NOW AVAILABLE 
Full Disc Buffs of every 
type, grade and con- 
struction ...in any quan- 
tity . .. expertly made of 
the finest quality sheet- 
ing. 





‘ei\o 








AOWCAS 
. WADS 





AMERICAN BUFF COMPAN Y 
2414 S. LaSalle St., Chicago 16, Ill. 


MAIN PLANT AND GENERAL OFFICES Sales Offices in Principal Cities 
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Rice for the 







Mouths of China! } ” 
BLACK Xx 
MAGIC AA 

te 


IN THE ORIENT { 


This is a steel rice bowl designed for widespread Nits 


use in China. To insure good corrosion resistance 
and attractive appearance at low cost, the manu- 
facturer decided to standardize on a BLACK- Ren 
MAGIC (black oxide) finish, plus a ““Witch Oil” ww 
Final Finish. 


This is but one of thousands of applications for BLACK-MAGIC. 
BLACK-MAGIC is more than a “‘blackener.” It is an integral finish 
that penetrates to .0001”. It is very flexible—forming may follow 
processing—often a big saving. It is also an excellent paint and lacquer 
bond. Chemical reaction takes place at 300° F. For all steels except 
Stainless. 


There are also BLACK-MAGIC baths for zinc, copper, brass and 


cadmium. Send for samples and the “Black Book.” 


Cy eXe} A Glass-Base Spray Coat “oerais" 


MITCHELL-BRADFORD CHEMICAL COMPANY 
MODERN METAL FINISHES 
oy 2446" MAIN ST., (Stratford) BRIDGEPORT, CONN. 


HICAGO OFFICE; 111 W. Jeckson Bivd. | 










SILCO Glass-Base PROTECTIVE COATING 


BLACK-MAGIC OXIDE BLACKING SALTS = 
es z) HEAT TREATING SALTS, CLEANERS. Etc. 


WITCH-DIP & WITCH-OIL FINAL FINISHES 











N. Y. City: Lacquer Finishing Co., Inc., Clifton, N. J.—C. D. Hamilton, Fayetteville, N. Y.-— 
CLEVELAND: Universal Paint & Varnish Co.—PHILA.: Albert Printz, Germantown— 
ST. LOUIS: G. S. Robins & Co.—DALLAS, Tex: Texokana Supply Co.—LOS ANGELES’ 
Barber-Webb Co.—OAKLAND: Geo. A. Kushman Co. 
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DU-LITE 
BLACK OXIDE 


GUARDS THE 
WORLD FAMOUS 








From the sands of Sahara to 
the damp swamps of the Chesa- 
peake, in every kind of weather in 
¥ every part of the world DU-LITE Black 
f “,%/ Oxide Finish protects the Poly-choke, 
sn y»; keeps it accurately adjusting the pattern 
4 iY > of shot put forth by the world’s most 
“famous shotguns in the hands of the 

world’s leading marksmen. The POLY- 

CHOKE Company uses DU-LITE exclu- 

sively in finishing their famous product. 







POLY-CHOKE selects DU-LITE because DU-LITE will solve your problems in 
it imparts a beautiful, durable, oil- black finishing for steel as successfully 
absorptive finish. Others use DU-LITE as it has solved POLY-CHOKE’s. Phone 
because it is quickly imposed at non- or write for additional information. 
critical temperatures; it reduces fric- We will be glad to have a skilled 
tion and causes no dimensional change. DU-LITE Service Engineer call on you. 


DO IT RIGHT WITH DU-LITE 


DU-LITE CHEMICAL CORP. 
120 River Rd., MIDDLETOWN, CONN. 
A LR CUTTS RaR RRNA MMMMBRIRN exe 
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WHETHER YOU ARE A USER OF 
SEYMOUR 
ANODES 


NOW OR NOT, YOU ARE WELCOME 
TO OUR LABORATORY SERVICE 


If you are struggling with some sort of plating difficulty, 
such as slow corrosion, excessive sludge, peeling, porosity, 
brittle deposit, etc., our well-equipped laboratory and ex- 


perienced staff will gladly lend a hand. In this laboratory, 
chemists are constantly making analyses and tests — work- 
ing out short cuts wherever possible, and doing other things 
of present or potential value to the plating industry. Their 
experience is yours whenever you choose to make use of it. 


A HANDY LIST OF 
SEYMOUR ANODES 


99%-+4- Rolled Depolarized —A very 
fine, homogeneous, even-grained vir- 
tually pure nickel anode. Corrodes 
in hot or cold sol with i 

metallic loss. Forms practically no 
sludge. Especially suitable for baths 
having a pH above 4.5 electrometric. 


99%-+- Rolled Carbon —A rolled anode 
of high efficiency for low pH hot 
Watts baths not above 4.5 electro- 
metric. Corrodes smoothly with a 
minimum of loose nickel. 





99%-+- Cast Carbon —A pure nickel 
anode with carbon content adjusted 
for smooth, uniform corrosion with- 
out special controls. Available, how- 
ever, with carbon content to meet any 
pecificati Adaptable for general 
shop work using hot or cold baths. 


95-97% Sand Cast — Corrodes readily 
in solutions low in nickel or weak in 
salts— therefore suitable for cold, 
high pH, low current density plating 
solutions. Uniform corrosion through- 
out the life of this anode is obtained 
by an even distribution of the car- 
bon content. A 90-92% Sand Cast 
Seymour Nickel Anode is also 
available. 





“Seycast’—An improved type of 
99%-+- cast anode of very high effi- 
ciency designed primarily for Bright 
Nickel baths, but works perfectly in 
any hot Watts bath having a pH of 
4.5 electrometric or lower. Corrodes 
evenly with practically no loose 


THE SEYMOUR MFG. CO., SEYMOUR, CONN. 


nickel formation, due to long, inter- 
locking grains radicting from a 
common center. Especially suitable 
for high current densities. 


Bright Nickel —A hot organic type 
process free from promoter metal, 
stable and easily controlled. Produces 
brilliant deposits from a standard hot 
nickel bath without the usual color- 
ing or buffing. Excellent throwing 
power, wide operating conditions. 
Free from wetting out agents. 


OTHER ANODES — Seymour Anodes in 
all shapes to meet rigid specifications 
are also available in copper, brass, 
bronze and zinc. The copper used is 
electrolytic. The zinc is always the 
best grade obtainable. 
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STANDARD 


replaceable 


tips 





Reatty lifetime service is avail- 
able in Standard plating racks 
through the use of replaceable tips. 
Fully insulated with a heavy coat- 
ing of STAND-IT-ALL insulation 
except for the contact points them- 
selves, these tips resist plating-up 
longer than any other type. Ifa 
tip should become broken or the 
contact points too heavily plated 
for further service, merely unscrew 
the tip and replace it . . . the spline 
will last forever. 


CUT YOUR PLATING COSTS 


And if specifications are changed 
on your parts or you want to use 
the rack for an entirely different 
part, merely interchange the tips 
with a new set to fit your new 
part. 

That’s how Standard replaceable 
tips cut your plating costs. It’s 
another example of Standard’s 
ability to build a better rack for 
your plating job. Take advantage 
of this cost-cutting feature the next 
time you order racks. Remember, 
‘racks is our business.”’ 


STANDARD 


STANDARD PLATING RACK COMPANY 
1913-1925 North Paulina Street, Chicago 22, Illinois 
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A‘Sealed-Dise’ Filter 


in ACTION 


This compact, portable, 
positive filter for 








A real space and time-saver 





Note how motor and pump are com- 
pletely protected from damage caused 


by spilled or splashed corrosive liquids. 
This “Sealed-Disc” Filter is complete 
as shown, ready for instant use. 
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Where space is at a premium, and the removal of dirt, 
dust, oil and sludge from plating solutions must be 
accomplished simply and efficiently, you'll find the 
**Sealed-Disc”’ Filter ideal in every respect. 

The ‘*Sealed-Disc”’ Filter has proved itself so outstand - 
ing in so many installations large and small that platers 
everywhere consider them a must for perfectly finished 
work. 

In their judgment, no other filter measures up in com- 
pactness, portability, simplicity and general efficiency. 

. - WHAT’S MORE, ‘“‘Sealed-Disc”’ Filters are capable 
of handling as large a volume of solution as conventional 
filters many times their size. They are completely en- 
closed, air-tight, eliminating loss of solution through 
leakage or dripping. Made in capacities from one gal. 
per minute up to thousands of gallons per hour. Filter- 
ing powders or slurry mixing tanks are not required. 

Write for all the facts or see your regular plating 
supplier. 


[a 
Va ) 
> 
ENGINEERING CORPORATION 


Filters s Sheets, Pumps, Tanks-Mixers-Aqitators 
205 Fine Street, Milldale, Conn. 
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CHOW TUM 
GNA CAN SS 


FOR THE ELECTROPLATER 








CENTURY 
OF 


CHROMIUM 
CHEMICAL 
PROGRESS 








e BICHROMATE OF POTASH 
e BICHROMATE OF SODR 


MUTUAL CHEMICAL COMPANY 
OF AMERICA 


270 NIADISON AVENUE NEW YORK I16,N. Y. 
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Check the Outstanding Advantages of 


MEAKER 
Ful Automatic Piating Machines 


STRAIGHT-A-WAY 
RETURN TYPE 


. 
1. Economy of Operation 
. all heavy, tiresome, messy work is done 
by the machine. 


2. Better Quality 

. close coupled processing sequence readily 
lends itself to more careful supervision and 
control. 


3. Maximum Output 


..+ heavy duty and carefully engineered de- 
sign insures uninterrupted production schedule. 


* 


MEAKER PROCESS GALVANIZING LINES 
For 
Strip Steel Round Wire 


* 
SEMI-AUTOMATIC PLATING MACHINE 


THE MEAKER COMPANY 


1629-41 South 55th Avenue 
Chicago 50, Illinois 
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How do you 
control your 
cleaner bath? 


Simplification increases effi- 
ciency. The new Wyandotte No- 
mograph does this for control 
of alkaline cleaner solutions. 


The Wyandotte Nomograph 
eliminates complicated calcula- 
tions. Knowing the total alka- 
linity, you can determine quickly 
the amount of cleaner present 
by means of a simple titration — 
using standard laboratory appa- 
ratus. Your answer is in ounces 
per gallon—no more time-taking 
conversion computations! 


In addition, one side of the 
Wyandotte Nomograph permits 
you to calculate the number of 
gallons in the tank . . . the 
other shows how many pounds 
of material are required to 
make up solutions of various 
concentrations, 


Mail the coupon today. 





yandotte 


REG. U. S. PAT. OFF. 














WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN e SERVICE REPRESENTATIVES IN 88 CITIES 


WYANDOTTE CHEMICALS CORPORATION 


Room 365, Industrial Dept., Wyandotte, Michigan 


Please send me, without charge, a Wyandotte Nomograph. 
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A NATIONAL ORGANIZATION? 


Why a national organ‘zation? That ques- 
tion can properly be asked in view of the 
opinions of some members as to the proba- 
bility of the officers dictating policy and 
controlling the functions of the entire organ- 
ization. There is a belief on the part of 
some members that too many technical men 
have been elected as Officers of the Supreme 
Society. In the past the Delegates have 
elected the Officers. The delegates, in turn, 
were elected by the constituent membership 
of the Branches. There have been no re- 
strictions whatever on the nominations. At 
no Convention has the closing of nominations 
been rushed. If the proposed Constitution 
is adopted, in the future the entire mem- 
bership will vote directly on the A.E.S. 
Officers and have the right to nominate 
anyone. In the past and in the future the 
election of Officers is and will be the will 
of the majority. 

The Society has been very fortunate in 
the selection of Officers as is evidenced not 
only by the surprising growth of the mem- 
bership but by the amount of time that 
they have given, without personal compen- 
sation and frequently without sufficient ex- 
pense allowances, to the objects of the 
Society as stated in the constitution: “The 
improvement and dissemination of the art 
and science of electrodeposition.”” No better 
proof can be had than the work of the Offi- 
cers, especially in recent years, in establish- 
ing and directing the research policy of the 
Society. 

Could men without a technical back- 
ground, regardless of whether it had been 
obtained in a University or through burn- 
ing the midnight candle, have conceived 
and brought to actual existence the present 
research program? Can any one Branch do 
the same job? Can advancement in the 
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art and science of electrodeposition be made 
without a concrete knowledge of the tech- 
nical problems involved? Could a plater, 
who may have spent his life in a plating 
room, conceive and develop the many new 
methods and processes which have come 
into being in the last twenty-five years? 
Bright nickel, high speed nickel, bright cop- 
per, high speed copper, bright zinc, cad- 
mium, chromium, and many other processes 
were unknown in the production plating 
room within the memory of many young men, 

When the electroplaters first organized a 
society, it was most difficult to get a paper 
for discussion. It took the example of Charles 
H. Proctor to break down the reticence of 
the plater. In the statement of the objects 
of the organization was the following: “The 
craftsmen or platers have labored inces- 
santly to bring the trade to its present high 
standard. In most cases they have worked 
in the dark and by the ‘rule of thumb,’ with 
what inherent ability they possessed.” 

At the meeting on November 6, 1907, the 
following action was taken: “After consid- 
erable discussion pro and con, it was finally 
voted to forbid the publication in any trade 
journal of any paper on plating subjects 
presented before the Association unless 
sanctioned by a two-thirds vote of members 
present.’”2 

At the first banquet of the organization 
on January 16, 1910, Mr. Percy Brown, 
Secretary, presented a paper on “The 
Chemist’s Relation to the Electroplating 
Industry.” He stated what has proven to 
be a prophecy: “There seems to be a gen- 
eral impression among platers that the 
chemist is merely a theorist, and they are 





1Metal Industry, p. 269, July 1909. 
2Metal Industru, p. 422, Nov. 1909. 
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inclined to smile whenever a chemist at- 
tempts to show them some points about 
plating. This attitude is an unadvised one 
as the modern chemist is, as a rule, a spe- 
cialist, and when he becomes interested in 
plating it is only a matter of a short time 
before he learns the practical points and 
becomes equipped to more than compete 
with the experienced platers. Electroplat- 
ing is essentially an electrochemical process 
and, therefore, it is far easier for a chemist 
who knows the theory of electrolytic action 
to learn the practice of plating than for the 
practical plater to learn the theory. Even- 
tually, the plater will be a chemist as a mat- 
ter of self-protection, as otherwise he will 
find himself being replaced by the younger 
generation.”’ That is, unfortunately, as true 
today in the thinking and, in some cases, in 
the action of some platers regarding the 
Officers of the Supreme Society and, also, 
in their unthinking discussion of the pro- 
posed Constituion. Mr. Brown continued: 
“If we credit where credit is due, we will 
find that the greatest advamces in electro- 
plating have been made through the pub- 
lished researches of chemists and metal- 
lurgists or platers well versed in chemistry.’’ 

At the same meeting, Mr. Charles Proctor 
said: “There are a few things that kill the 
spirit of cooperation in others in, spite of 
anything. Unfortunately, we have, in our 
existence, experienced those things. One of 
them is the mood of a man who is everlast 
ingly looking for trouble It is the 
intention of the Association, as soon as 





chemical 
laboratory for the benefit of its votaries.” 
Is not that being accomplished through 
the work of the Officers of the Supreme 
Society in obtaining funds from all who are 
interested in electroplating to carry on the 


finances allow, to maintain a 


splendid work of the research projects? 
Our whole-hearted cooperation should be 
given the technical men who have given so 
much of their time to fulfill the prophecy 
of Proctor and Brown. What has been done 
and is being accomplished could not have 
become a reality through men who, unfor- 
tunately, have not had the opportunity for 
development in the science of chemistry, 
electrochemistry metallurgy. The 
electroplaters need the aid of scientifically 
trained men. The Society is made up of 
both technical and practical men who need 
each other. The Society needs a Constitu- 
tion which will bring about a full recogni- 
tion by other scientific organizations and 


and 


which will eliminate much of the obsoles- 
cence resulting from numerical growth and 
from greatly increased activity. 

Like the nautilus, let us “Leave our low 
vaulted past and build a dome more vast.” 
The object of the A. E.S. is “The Advance- 
ment.” Just say to yourself, “Wher I was 
a child, I spake as a child, I understood as 
a child, I thought as a child; but when I 
became a man I put away childish things 

now I know in part; but then I shall 
know even as I am known.” 





3Metal Industry, pp. 46-47, Jan. 1910. 
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DETROIT 


JUNE 23 TO 27 INCLUSIVE 








Industrial Finishing Exposition 
AND 


34TH ANNUAL CONVENTION 
AMERICAN ELECTROPLATERS’ SOCIETY 





EMBERS 
S- WCUTIVES 
EN TECHNICIANS 









This Exposi- | 
tion, the greatest \ 

of its kidd ever 
held, is designed to 
acquaint the exeécu- 
tive who ordinarily 
does not attend Ameri- 
can Electroplaters’ Society 


: Conventions, with: the latest de- a _ 


velopments in finishing equipment and the tech- ments... to talk with them and obtain valuable in- 
niques of various pracesses. formation on new and up-to-date Equipment. 
\ Many of the exhibits will be in operation, thus Don't fail ro actend this mammoth Ex- 
\ affording an opportunity to actually see the position. You will find that it will , 
\ forward strides this $300,000,000 industry pay worth-while dividends in 


has made in the past few years. knowledge gained and 
You will meet the men who are re- prove to be time » 
sponsibleforthosenewdevelop- __—weill sie cael aid 


nk EE 


FOR INFORMATION WRITE 


INDUSTRIAL FINISHING EXPOSITION 





4484 CASS AVENUE - CONVENTION HALL - DETROIT 1, MICHIGAN 
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A. E. 8. CONVENTION 


and 
INDUSTRIAL FINISHING 
EXPOSITION 


Detroit, Michigan — June 23-27 


More than one hundred nationally known 
manufacturers from all parts of the country 
will exhibit the latest equipment, materials, 
services, processes, and plated products at 
the Industria! Finishing Exposition. 

One of the outstanding educational fea- 
tures of the Industrial Finishing Exposition 
will be a completely equipped plating installa- 
tion where souvenirs will be plated and 
given to Exposition visitors. This plating 
plant will consist of full-scale plant equip- 
ment and will be operated under normal 
plant conditions. It is believed that this 
particular exhibit will illustrate how plat- 
ing procedures are conducted. 

Fully automatic and semi-automatic plating 
processing machinery will be in operation in 
several booths. The exhibitors of this 
machinery will show full-scale production 
units. 

Automatic polishing and buffing equipment 
will be in operation. In connection with 
this type of machinery, specizl emphasis 
will be laid on the application of buffing 
compounds. Both mechanical applicators 
and the latest spraying devices will be 
shown. 

A graphic illustration of the largest plat- 
ing installation in the world will be the fea- 
ture of one important display. The com- 
plete operation of this huge plant will be 
shown in mural-style photographs and 
charts. 

One of the most interesting developments 
to reach the electroplating industry in some 
time is the matter of “current reversal’. 
This will be one of the feature attractions 
of a prominent display which will include 
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recent developments in temperature, auto- 
matic fluid or solution level controls. 

All of the important generator and rectifier 
menufacturers will have their products on 
display, and representatives will be present 
to explain the details of each product. 

The latest processes in copper and. nickel 
baths, as well as the new rust proofing solu- 
tions with their subsequent recent protec- 
tive coating developments, will be there for 
investigation. 

For those interested in the protection of 
the “plating room tool’, the plating rack, 
new rack coatings will be displayed, as will 
lacquers for special finishes. 

New cleaning developments, degreaser 
equipment and applications, complete filter 
equipment and accessories will be there for 
examination. 

Safety engineers will be particularly inter- 
ested in seeing new methods and ideas for 
the handling of acids and other materials 
for safeguarding employees. 

Truly, the Industrial Finishing Exposi- 
tion will be the mecca for A. E.S. mem- 
bers, process engineers and technicians, and 
all operating engineers and executives who 
will for the first time in over ten years have 
the opportunity of seeing, investigating, and 
discussing the up-to-date developments and 
ideas of the complete metal finishing 
industry. 

For the membership of the American 
Electroplaters’ Society, whose headquarters 
will be at the Statler Hotel, there will be 
additional features. 

One of these features of the 34th Annual 
Convention of the American Electroplater’s 
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A. E. S. CONVENTION 1947 
TENTATIVE EDUCATIONAL PROGRAM 


Dr. R. B. Saltonstall, Chairman of the Educational Committee of 
the Detroit Convention Committee, announces the following tentative 
technical program. Details of the program for the presentation of A. E. S. 
Research will appear in the June issue together with all other features of 


the Convention. 


Monday, June 23 

2:00 to 4:30 P.M.—First Epucationa. 
SESSION 

1. Stress in Electrodeposits and Its Signifi- 
cance—K. G. Soderberg and A. K. 
Graham 

2. Stress in Electrodeposited Nickel—William 
Phillips and F. L. Clifton 

3. Physical Properties of Electrodeposited 
Chromium—Abner Brenner, Polly Burk- 
head and Charles W. Jennings 

4. To be announced 


Tuesday, June 24 

9:00 to 11:30 A. M.—Srconp EpvucaTIONAL 
SESSION 

1. Modern Applications of Electroplating 
Solution Purification—B. C. Case 

2. Electroforming Pitot Static Tubes—Alfred 
S. Kasdan 

3. Chemical Deposition of Nickel and Cobalt — 
Abner Brenner and Grace Riddell 

4. Recent Developments in the Use of Conver- 
ston Coatings on Zinc—J. E. Starek and 
W. S. Cibulskis 


5. Bulk Nickel Plating—Henry Strow 


Wednesday, June 25 

9:30 to 12:00 Noon—Tuirp EpvucationaL 
SESSION 

1. Manufacturing Process for Standard Sizty- 
Inch Reflector, a Sound Film in Color— 
Engineer Board, Ft. Belvoir, Va. 

2. Barrel Chromium Plating—G. Dubpernell 
and S. M. Martin 

3. An Industrial Hygienist on Chromium 
Plating—J. FE. Molas 

4. Standardization of Buffing for Preparation 
of Atmospheric Exposure Test Panels—C. 
C. Cupps and A. K. Graham 

5. Evaluation of Buffability of Nickel De- 
posits—R. D. Miller and A. H. Du Rose 

2:30 to 5:00 P. M.—Fourtu EpucatTIonaL 
SESSION 

A.E.S. Research 


Thursday, June 26 
9:30 A. M. to 12:00 Noon—FirtnH Epvuca- 
TIONAL SESSION 
A.E.S. Research, continued 





Society will be the Society Branch exhibits 
which will be located at the Statler Hotel 
Convention Headquarters. 

All arrangements for these exhibits are 
being handled by Mr. Artuur LocGozz0, 
Branch Exhibits Chairman, Supreme Third 
Vice-President of the Society, who can be 
reached at his business address, the Nutmeg 
Chrome Corporation, 79 Chapel Street, 
Hartford, Conn. 

The various nstionally known plants 
under consideration for plant visitation on 
Friday, June 27, are: 
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Chevrolet Bumper Division, Detroit, Mich. 

Cadillac Motor Division, Detroit, Mich. 

Ford Motor Company, Detroit, Mich. 

Fisher Body-Ternstedt Division, Detroit, 
Mich. 

Pontiac Motor Division, Pontiac, Mich. 

United States Rubber Company, Detroit, 
Mich. 

Wyandotte Chemicals Corporation, Wyan- 
dotte, Mich. 

Hooker Kresge Library, located at Wayne 

University in Detroit, will be available to 
(Continued on page 563) 
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Here’s your complete guide for a 


PLANNED POWER 
PLATING PROGRAM 


Plating layouts 
show you how to 










) GET MAXIMUM EFFICIENCY 
» CUT POWER COSTS 
) PREVENT OBSOLESCENCE 













Federal OO with Federal’s 
Selenium Rectifier Equipments 
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Jno mm he on —— ¥ WHETHER YOU’RE PLANNING a com- 
¥ lete electroplating installation 
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5 rt ; he AY! modernization of existing equipment, 

or the expansion of your facilities, 
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This 24-page booklet 








is yours for the ask- this new booklet points the way to 
: ; 1, * : 
ee eee increased profits — lower operating 
plating Data Book expense. 

~ 2 E973 Profusely illustrated, with charts, 


diagrams and data, tabulations, it 
shows you how to plan your D-C power supply to meet 
both present and future needs — with scientifically 
engineered flexible layouts featuring Federal’s lon- 
life Selenium Rectifier Equipments. 

Planned power means maximum efficiency, power 
savings, flexibility. Federal equipment, with the famous 
“Center Contact’”’ Selenium Rectifier, means maximu:a 
service life, minimum maintenance, year-after-year de- 
pendability — backed by America’s oldest and lar~s? 
producer of Selenium Rectifiers. 





Federal Telephone and Radio Corporation 


ID 
in Canada: — Federal Electric Manufacturing Company, Ltd., Montreal. 4 : 100 Kingsland Roc-, 
Export Distributors: = International Standard Electric Corp. 67 Broad St., N. Y. Co $y Clifton, New Jersey 
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ABSTRACT 

Plating conditions are deseribed for de- 
positing copper at current densities of 60 
to 1000 asf from baths based on a new class 
of strong acids, alkanesulfonic acids. Semi- 
bright plate is deposited without the need 
for addition agents, and it, as well as matte 
plate, is easily color buffed on wheels or 
electrolytically. Bright nickel, deposited 
directly over the semibright topper, has 
good color. Acceptability of the as plated 
deposit would depend on the application 
involved. 

The effect of variation in operating fac- 
tors, as reflected in plating results, is dis- 
cussed for four sets of plating ranges: 

A dilute bath operating at current den- 
sities 





about 60 asf—most generally avail- 
able with present-day installed equipment. 

A bath for plating at faste: rate than gen- 
erally used in decorative or protective plat- 
ing, but still commercially feasible—about 
200 asf. 

A bath for depositing semibright plate, 
having “‘luste1”’ at practically feasible cur- 
rent density—about 150 asf —without ad- 
dition agents. 

A bath for plating at current densities up 
to 1000 asf with simple agitation. 


INTRODUCTION 
A class of strong acids new to industry is 
under development by the Standard Oil 
Company (Indiana). These are alkanesul- 
fonic acids of methane, ethane, propane, and 
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butane. Metal salts (including silver and 
lead salts) of these acids are soluble in 
aqueous solutions and appear to be highly 
ionized. Preliminary experiments indicated 
that unusual potentialities existed for elec- 
troplating solutions based on alkanesulfonic 
acids. Alkanesulfonic acid salt solutions of 
most of the commonly plated metals yield a 
fair deposit on electrolysis. Exploration of 
these was undertaken for Standard Oil Com- 
pany (Indiana) at Battelle Memorial Insti- 
tute. This paper is to report a part of the 
results from the plating research. The 
program has yet not been completed, but 
the details remaining to be worked out 
relate to improvements and do not detract 
from the interesting features revealed herein. 


Identity of Alkanesulfonic Acids 

These acids are monobasic in their reac- 
tion to form metal salts and have the gen- 
eral formula 

RSO;H 

in which R is a methyl, CH;; ethyl, C.Hs; 
propyl, C3H7; butyl, CiHg; etc., group. They 
are strong acids, and are liquids miscible 
with water. When pure, the acids are therm- 
ally stable to above 100° C, and in dilute 
water solution they can be boiled for weeks 
without a trace of decomposition. Aqueous 
solutions of the metal salts appear to have 
a mild degree of inherent surface activity 
and, in general, the plates obtained from 
almost all metal alkanesulfonate solutions 
are different in character from those from 
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simple inorganic salts. Plates tend to be 
smoother and modified in crystal structure. 

For the present work on copper plating, 
mixed alkanesulfonic acid was used. Such 
a mixture is predominantly methane, ethane, 
and propanesulfonic acids. 

A typical property listing would include: 
sp. gr. 1.85; normality 12.08*; 92.7 per cent 
mixed alkanesulfonic acid (average molecu- 
lar weight 113), 3.2 per cent H,SO,, 4.1 per 
cent water. A 1 per cent solution has a pH 
of about 1.15. 

The interesting faculty of these acids to 
form exceptionally water soluble salts is 
shown in Table I. 


TABLE I 
Solubility of Salts of Alkanesulfonic Acids 





| Solubility at 28° C 
g/100 cc water 

















Ac id 
Barium Salt | Lead Salt 
Methanesulfonic..... 68 144 
Ethanesulfonic...... 81 206 
EXPERIMENTAL 


Preparation of the Plating Baths 

In preparing the baths for this study, the 
requisite weight of acid was diluted with 
water to approximately three-fourths the 
required volume. The requisite weight of 
c.p. basic cupric carbonate was added to 
the acid solution as a slurry, slowly and 
with stirring. 

The weight of cupric carbonate was cal- 
culated as 

(g/l copper) X (liters of bath) X (1.03) 


% copper in cupric carbonate 

The extra 3 per cent copper, indicated in 
the above calculation (1.03), is necessary to 
replace the copper precipitated during the 
dissolution of the cupric carbonate in the 
acid. 

After all the cupric carbonate had dis- 
solved, the bath was diluted to volume with 
distilled water. Then 20 g/l of Hyflo Super 








*All normality and free acid determina- 
tions were made by titration with normal 
alkali solution to pH of 4.5 (glass electrode). 
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Celf filter aid was stirred into the solution, 
and the bath was filtered. The filtered bath 
was treated with 12 g/l activated carbon 
(300 mesh) with vigorous stirring for 15 
minutes at 150° F, and filtered again. This 
solution was then electrolyzed or “dum- 
mied,”’ using brass or copper cathodes and 
copper anodes, at 60 asf and 120 to 150° F 
until 12 amp/hr/l of current had passed 
through the solution. 

Any sludge or precipitate formed was fil- 
tered off. The copper and free acid were 
checked by analyses and corrected if neces- 
sary. The bath was then ready for plating. 

If it was necessery to add copper car- 
bonate in the bath, the stoichiometric quan- 
tity of acid was added also, to maintain the 
free acid value. 

If, after a plating campaign, it was found 
necessary to add sulfonic acid, it did not 
appear necessary to “dummy” the bath 
again. However, the bath was given an 
activated carbon treatment, especially if a 
substantial amount of acid was added. 

The bath was easily controlled by per:- 
odic chemical analyses for copper and free 
acid. Since the effect of free acid concen- 
tration was more critical than the copper 
content, the free acid was determined more 
frequently. 


Procedure 


The performance studies were carried out 
in nine one-liter baths. They contained 25, 
50, and 100 g/l of copper, and for each cop- 
per concentration, baths containing 10, 25, 
and 50 g/l free acid were prepared by the 
procedure described in the preceding section. 

Each plating cell had two copper anodes, 
2 in. x 8 in. submerged area, one on each 
side of the cathode. The cathode was a soft 
brass panel, 1 in. x 3 in. submerged area. 

Panels were cleaned as follows: 

(a) Degrease in trichloroethylene 

(b) Hot alkaline cleaner 

30 g/l sodium metasilicate 
7.5 g/l sodium hydroxide 
0.5 g/1 Duponol M. E. 
2-minute soak at 180° F 





tJohns-Manville Company. 
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(c) Ammonium‘ chloride-hydrochloric acid 
dip 
150 g/l ammonium chloride 
42 cc/l concentrated hydrochloric 
acid 
1)4-minute dip at 160° F 
Plates approximately 0.001 inch thick 
were made in each bath at increasing cur- 
rent densities starting from 20 asf, at 90°, 
120°, and 150° F. The current density, at 
which the first signs of “burning’”’ were ob- 
served, was taken as the limiting current 
density. The limiting current density was 
confirmed by making a plate at a higher 
current density and noting the increase in 
“burned”’ area. 


The Most Dilute Bath and Its 
Operating Conditions 

Plating in this bath, No. 25-10, is done 
at the nominal average current density of 
60 asf, which is compatible with the ca- 
pacity of most present-day plating installa- 
tions. The bath temperature is maintained 
at 120° F or 150° F. 

A very high factor of safety in the cur- 
rent density range exists for irregularly 
shaped objects on which the current den- 
sity on some areas may vary considerably 
from the average for the whole part. The 
plates are smooth, pink, and matte, and 
become finer grained at current densities 
above 100 asf. The plates made at 60 asf have 


TABLE II 


Bath Composition and Operating Characteristics of Copper Atkanesulfonate Baths 

















Bath No. 
Composition 

g/l 25-10 50-10 100-10 
Basic cupric carbonate (55.5% Cu), g/l........ 45.1 90.1 180.2 
OE: a 25 50 100 
Free alkanesulfonic acid, g/l................-. 5-10 5-10 5-10 

Operating Characteristics* 

Limiting current densityt at 120° F, asf........ 150 350 700 
Practical current density range at 120° F, asf... 20-100 100-250 250-600 
Limiting current densityf at 150° F, asf........ 200 400 1200 
Practical current density range at 150° F, asf... 20-150 100-300 500-800 
| Eg. ee ree eee 0.5-4.0 2.5-6.5 8.5-12.0 
Ratio anode to cathode area................4- 1:1 2:1 4:1 














*With work rod movement = 2-inch stroke, 32 cycles/min. 
tLimiting current density is defined as the maximum asf which gives satisfactory 0,001 inch plate 


F The cathode was given a slow reciprocal 
movement with the plane of the panel being 
parallel with the plane of the anodes and 
with the direction of motion. The move- 
ment consisted of a 2 inch stroke at 32 
cycles per minute. 


RESULTS 
The composition of the plating baths and 
their operating characteristics are shown in 


. Table II. The bath number has two com- 


ponents referring directly to g/l of copper 
and maximum g/] of free acid. For example, 
bath No. 25-10 contains 25 g/l of copper 
and 10 g/] maximum free acid. 
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a hard crystal structure and require a fast. 
hard wheel for buffing. These plates have 
a textured appearance after electrobuffing. 
However, the 100 asf plates are readily 
buffed to a smooth surface by both methods. 


The Median Concentration Bath Is Generally 
Operated for Faster Plating 


The plates from this bath, No. 50-10, are 
smooth and fine grained at the nominal aver- 
age current density of 150 asf. They are easily 
buffed by customary mechanical methods 
and by the electrolytic method. The latter 
reveals a somewhat “crystalline” appearance 
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The Bath for “Lustrous"’ Plates 
Successful operation of this bath, No. 
100-10, requires more rigid contro] than the 
other three modifications selected. Both 
temperature and current density are impor- 
tant factors in maintaining a “lustrous” 
plate. When high ductility is not impor- 
tant, such as on die castings, current den- 
sities between 60 and 500 asf may be used 
at 90° F. Thus, at 90° F a wide range of 


400 


LIMITING CURRENT DENSITY (AMP /SQ. FT.) 


”0 1S 20 25 


FREE MIXED ALKANE SULFONIC ACID 








per plate at 150 to 200 asf, one must use 
bath No. 100-10 at temperatures of 90 to 
120° F, depending upon the ductility 
desiredf. 

The ductility mentioned above refers to 
the effect of bending of the test panel 
through 180°. If all plates in a series pro- 
duced under identical conditions show ab- 
sence of cracks on sharp bending, the coat- 
ing is called highly ductile. The less ductile 


50 G/L COPPER 


25 G/L COPPER 


50°F 


F 


30 35 40 45 50 
(G/L) 


Fig. 1. Effect of free mixed alkanesulfonic acid on the limiting cur- 
rent density of copper alkanesulfonate baths containing 25 and 50 
g/l copper 


current density is permissible, although the 
ductility of the plate is not high. For high 
ductility, temperatures of 120° F or 150° F 
must be chosen. However, at 120° F the 
current density range for “lustrous” plate 
is limited to 150 to 600 asf, and current 
densities above 500 asf are employed at 
150° F. Hence, to produce “lustrous” cop- 





{Since the work reported here was com- 
pleted, research was initiated on the im- 
provement of ductility, per se, under a 
given condition of temperature, concentra- 
tion and current density. The results to 
date are very promising and will be reported 
later. 
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plates are not brittle, but have occasiona! 
fine hair-line cracks after sharp bending, i.e., 
some plates show hair-line cracks while 
others do not. If these less ductile plates are 
bent through a one-inch or larger radius, 
no cracks are visible. 

The “lustrous” plates are easily buffed, 
mechanically and electrolytically. No grain- 
iness is apparent after buffing. In addition, 
bright nickel plated directly upon a “lus- 


trous” plate has a good color. This property ' 


is a distinct advantage for a simple acid 
copper bath, since a buffing step may be 
eliminated with significant cost saving. 
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FREE MIXED ALKANE SULFONIC ACID (G/L) 
Fig. 2. Effect of free mixed alkanesulfonic acid on the limiting current 
density of a copper alkanesulfonate bath containing 100 g/I copper 


Bath and Conditions for High-Speed Plating 

The plates from bath No. 100-10 at cur- 
rent densities up to 800 asf are fine grained 
and may be matte or “lustrous,” depending 
on the current density. The “lustrous” 
plate is obtained at the higher current 
densities. 

This bath has not been extensively inves- 
tigated for high-speed plating. Any further 
study will depend on whether special appli- 
cations requiring it appear or not. 


Effect of Plating Variables 


Errect oF Free Acip 
The free acid content must be kept in the 
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range of 5 to 10 g/l if good ductility and 
high limiting current density are to be 
maintained. An increase in the free acid 
content causes the limiting current density 
to decrease markedly, especially for bath 
No. 100-10 (Figs. 1 and 2). It also appears 
to cause a slight decrease in ductility. A 
decrease in the free acid content to below 
5 g/l raises the limiting current density to 
as high as 1400 asf, but the plate has a 
tendency to peel and crack on bending. 
The free acid content is not critical in the 
range shown for baths No. 25-10 and No. 
50-10, and the 10 g/] limit may be exceeded 
to some extent with no detrimental effects. 
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However, if the baths are operated near 
the limiting current density, the free acid 
must be maintained within the limits given. 
Bath No. 100-10 is very sensitive to free 
acid content insofar as limiting current den- 
sity is concerned. Except for a slight de- 
crease in ductility, good plates are obtained 


1200 





tion appears to be related to the limiting 
current density (Figs. 3, 4 and 5). An in- 
crease in the copper content increases the 
limiting current density, and vice versa. 
An increase in copper content results in 
plates that emit a “cry” on bending similar 
to that produced on distortion of block tin, 
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50 100 


COPPER (AS METAL) (G/L) 


Fig. 3. Effect of copper concentration on limiting current density 
of a copper alkanesulfonate bath containing 10 g/I free acid 


up to 50 g/l free acid. However, the limit- 
ing current density is reduced from 1200 to 
400 asf. For that reason, the free acid in 
bath No. 100-10 must be maintained within 
the range of 5 to 10 g/l. 


Errect ofr Copper CONTENT 
The only effect of the copper concentra- 
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The cause of this phenomenon has not been 
established, but it is probably related to the 
crystal structure. Baths containing 25 g/I 
copper produce only a few plates that “cry” 
When the copper content is increased to 
100 g/l, a majority of the plates have that 
characteristic. (Refer to Fig. 6.) 

This “cry” may be related to ductility, 
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Fig. 4. Effect of copper concentration on limiting current density of 
a copper alkanesulfonate bath containing 25 g/I free acid 
but the relation is not obvious. “Crying” bending. The cracking of the plates is not 
plates, 0.001 inch thick, may be bent 180° consistent. Some plates that “cry” do not 
without visible cracks. However, heavy crack when bent, while others do. This 
plates, 0.010 inch or thicker, may crack on inconsistency indicates that the “crying” 
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Fig. 6. Characteristics of copper coatings from alkanesulfonate baths 


deposited on flat panels, 1 x 3 inch. Letter code: B= burning on 


edges, N = nodules on edges, 
L = loud crying 


= faint crying, M = moderate crying, 





phenomenon and ductility are not caused by 
the same series of circumstances. 


ErrEct OF TEMPERATURE 

Temperatures of 120° to 150° F may be 
used. Below 120° F, the plates are less duc- 
tile and heavy plates are likely to crack on 
bending. A higher temperature increases 
the ductility and limiting current density. 
For that reason, a temperature of 150° F 
is recommended for the plating baths. The 
region above 150° F has been little investi- 
gated since plating takes place so well at 
the temperature shown herein. 

Another effect of temperature relates to 
the “cry” emitted by the plates. Increasing 
the temperature minimized the “cry’’. At 


90° F, a large number of the plates had 


either a loud or moderate “cry”. At 150° F, 


however, the number of plates emitting 
“ery” was reduced, and these plates only 
emitted a faint or very faint sound. (See 
Fig. 6.) 


EFFrect oF CuRRENT DENsITY 

Increasing the current density makes the 
plates finer grained, and, as the limiting 
current density is approached, they become 
“lustrous” or semi-bright. It appears to 
decrease the ductility slightly. However, 
plates made at or near the limiting current 
density can be bent 180° around a \% inch 
radius without cracking. 

The plates are fine grained, matte, smooth, 
and satiny at current densities just below 
the current densities producing the “lus- 
trous” plates. (See Table IT.) 


(Continued in June Issue) 
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Beauty is as Beauty does... 
and here’s 14 Years of DOING! 






No pin-up picture, this... 


* 





Unretouched photo showing how Penchlor Acid-Proof C. 
sulfuric acid s pillage and fumes. Compare with badly corroded concrete sill which has been replaced many times. 


Time: 1933 
Place: 
Problem: 
Solution: 
Result: 


# 


but try to match the drama beh 


ind it! 
‘ ®? 


ement joints have stood up after 14 years’ exposure to 


Pennsalt’s Greenwich (Philadelphia) plant. 

Construct a floor to handle sulfuric acid spillage. 

Acid-proof brick laid in Penchlor Acid-Proof Cement. 

For 14 years, the first installation with Penchlor Acid-Proof 


Cement in this country has resisted chemical attack by H2SOq in 
all strengths... 14 years of mechanical punishment from daily use, 
other abrasion ... this floor has never failed, never needed repair! 


There's a performance tale that took 
some “doing”. . . yet that’s the kind 
of service you can expect from 
Penchlor Acid-Proof Cement. Pen- 
chlor is a superior sodium silicate 
cement, chemical-setting, quick- 
hardening, thorough-curing. Its re- 
sistance to a wide variety of acids 
has been attested by outstanding 
service in chemical plants, steel mills, 


pulp and paper mills, oil refineries 
and smelting plants. 


SEND FOR PENCHLOR ACID-PROOF CEMENT 
Booklet No. 6 for complete details 


(PENN\@/SALT) 
CHEMICALS 


97 Years’ Serviee to Industry 








PENNSYLVANIA SALT MANUFACTURING COMPANY 
Special Chemicals Division, 1000 Widener Building, Philadelphia 7, Pa. 
New York ¢ Chicago ¢ St. Louis « Pittsburgh * Cincinnati * Wyandotte * Tacoma ¢ Portland, Ore. 
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ATMOSPHERIC CORROSION 
of 
[ton and Steel 


FREDERICK C. STRONG 
CEDAR CREST COLLEGE, ALLENTOWN, PA. 


INTRODUCTION 

In many ways it is unfortunate that to 
fulfill the great demand of our present civili- 
zation for metal, we must depend princi- 
pally upon iron. The problem of corrosion 
would not exist if, for example, platinum 
had happened to be the most plentiful 
metal. Actually aluminum occurs in the 
greatest amount in the earth’s crust, but 
iron is the most cheaply obtained and we 
are forced to make the best of its faults, 
notably its susceptibility to corrosion. 
Many electroplaters would be in other occu- 
pations if it were not for the tendency of 
iron to rust. However, few metals are as 
versatile in their properties as iron. Heat 
treating, cold working and especially the 
addition of small amounts of other elements 
make great changes in hardness, tensile 
strength, ductility, etc. 

The annual world losses due to corrosion 
of iron and steel are oft quoted figures of 
astronomical proportions. Yet!® the fig- 
ures do not fully represent the annoyance 
caused by failure or breakdown of metal 
installations at crucial moments, nor the 
worry this possibility causes in the minds 
of those responsible. Maintainance of pro- 
tective coatings is an expensive and mo- 
notonous chore. 

The number of books on the technology 
of corrosion is very small, but the number 
of persons engaged in the prevention and 
control of corrosion is extremely large. Any 
addition to corrosion literature, however 
small, can be helpful to them. This article 
is an attempt to summarize present-day 
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knowledge of atmospheric corrosion of iron 
and steel for the worker in metal finishing 
who wishes to understand more about his 
field of work. 


Definitions 

Before proceeding it will be best to make 
clear exactly what is meant by the terms 
iron, steel, tarnishing, corrosion, rust and 
passivity. 

Tron is an element, one of 92, which con- 
stitute the material part of the world we 
know, including ourselves, the earth, the 
moon, the sun and the stars. 

The term steel generally refers to iron 
containing between 0.08 and 1.5 per cent 
carbon and, in some cases, manganese, but 
in addition may refer to alloy steels. These 
consist of iron plus such elements as chro- 
mium, vanadium, nickel, silicon, copper and 
molybdenum. In this article the word will 
be used in its more narrow sense, i.e., to 
mean carbon steel. 

Tarnishing™ cannot always be distin- 
guished from corrosion, but is usually taken 
to mean uniform formation of an adherent 
coating which dulls the finish of the metal 
and may be somewhat protective. 

Corrosion involves chemical attack of the 
metal surface and formation of a product 
which is not very protective and, in many 
cases, actually accelerates further attack. It 
has been called the return of a metal to a 
mineral!>, Corrosion, like erosion, results 
in removal of material, while tarnishing 
causes an increase in weight since the coat- 
ing is adherent and contains an element 
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taken from the air. The distinction is some- 
what arbitrary and, at times, it is difficult 
to classify a given case. 

Rust is a term properly applied only to 
iron and is a corrosion product consisting 
of various oxides of iron plus more or less 
water. Its composition will be discussed in 
a later part of this article. 

Passivity is a subject which has received 
much attention 
the explanation 


research chemists; 
out to be quite 
simple, as will shortly be explained. Briefly, 
the phenomenon referred to is the abnormal 
stability of certain metal surfaces toward 


from 
turns 


corrosion. Steel dipped into concentrated 
Untreated 
steel dipped into copper sulfate solution 


dissolves slightly, and an immersion coating 


nitric acid is said to be passive. 


of copper is deposited. Passive steel is 


unaffected. Stainless steel is the outstand- 


ing example of a passive ferrous alloy. 


CORROSION BY MOIST AIR 


Iron rusts much more rapidly in atmos- 
pheres of high humidity than low, especially 
where dew frequently condenses on the 
surface. Though the temperature at which 
moisture condenses on a polished surface, 
the dew point, is very definite, it is an inter- 
esting fact!© that condensation can take 
place in the crevices of a rough surface at 
temperatures well above the dew point, in 
other words at relative humidities less than 
100 per cent. This is one reason why highly 
polished surfaces are more resistant to cor- 
rosion than rough surfaces. Another is that 
rough surfaces react much faster in a given 
The 
explanation of this is that the atoms of 
metal extending beyond the others are not 
very strongly held to the body of the metal 
and are very reactive. Hence to avoid cor- 


chemical reaction than smooth ones. 


rosion, smooth surfaces are preferable. It 
is of interest to learn’ that a square of rolled 
sheet steel measuring one inch by one inch 
has an actual surface area, due to irregu- 
larities, of approximately two square inches. 
When roughened with sandpaper or pol- 
ished with abrasive, the actual area becomes 
about six square inches, and when heavily 
etched with acid, this figure may go as high 
as one thousand square inches for the same 
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surface measuring one inch by one inch, 
The rapid rusting of pickled steel is ap 
example of large actual surface area react. 
ing rapidly, though some of the effect is due 
to chloride ion if hydrochloric (muriatic) 
acid was used in the pickle. 


An Experiment with Water Drops" 
Since water speeds up rusting, putting 
drops of water on a piece of iron or steel 
and observing the results after a period of 
This sounds 
simple, yet what happens is not simple and 


time might be instructive. 


devising explanations even less so. Suppose 
the steel is polished, with no signs of rust, 
and that a large number of water drops are 
placed upon it. After letting it stand for 
several hours in a moist atmosphere to pre- 
the wetted 
examined. There will be found three types 
of results. 


vent evaporation, arezs are 
Under some water drops, no 
rusting occurs; under others, the rusting is 
uniform and adherent and usually very 
thin; under the third class, pitting and 
etching occur in the center and the edge is 
bright, with a ring of rust accumulating in 

The latter 
since it may be complicated by 


between. type may not be 
noticed 
shrinkage of the drop and a covering of 
loose rust, but wiping off the rust will dis- 
close the etched center and the bright sur- 
rounding ring. The questions are: why do 
these three cases occur, and how does the 


corrosion take place. 


The Invisible Film 

Using the electron microscope, it has been 
definitely proved that a freshly polished 
metal surface quickly becomes covered witha 
film of oxide by reaction with oxygen of the 
air, so thin as to be invisible. Such a film 
protects stainless steel and is responsible 
for the phenomenon of passivity. Depend- 
ing upon the method of polishing, the tem- 
perature, the type of metal, the time since 
polishing, etc., the film possesses different 
protectiveness and is not even uniform on 
one piece of metal. This explains why rust- 
ing occurs under some drops of water and 
not under others. If the oxide coating under 
the drop is sufficiently thick and has no 
cracks or thin spots, no rust forms. 
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Before going into the mechanism of the 
two types of corrosion under water drops, 
i.e., the uniform, adherent rust type and 
the bright-ringed, etched-center type, it will 
be necessary to go into the chemistry of the 


process. 


The Chemistry of Corrosion 
Corrosion of iron by a relatively clean, 
moist atmosphere is essentially a reaction 
with oxygen to form iron oxide. However, 
the fact that 
can form two oxides, ferrous or FeO, and 


it is complicated by iron 
ferric or FesO3, the second requiring more 
oxygen than the first. The oxides formed by 
atmospheric corrosion contain water and 
have the formulas FeO-H,O. (also written 


Fe(( )H)>2) and Fe.03;:H2O 


(more correctly 


written FeO(OH)'4, really not very dif- 
ferent since 2FeO(OH) = Fe,0.(OH). = 
Fe.0O3.H20). They do not form directly, 


but by the following mechanism: First some 
ferrous iron atoms go into solution as Fe**. 
We can call the part of the metal surface 
where this happens the anode. Since the 
atoms originally had no net electrical charge, 
this means that each has left two negative 
charges or electrons on the metal: 


Fe = Fet+ + 2e- (1) 


These electrons are free to move along the 
metal surface (they form the electric current 
in a wire or bus bar) and are taken up by 
hydrogen ions (H*)* from the w.ter as 
follows: 


e~ + H* = H (an atom of hydrogen 
with no charge) (2) 


This region of the surface is the cathode 
since hydrogen is deposited. The hydrogen 
ion came from the dissociation of water: 


H,;0 = H* + OH- (3) 


If the net reaction of (2) and (3) is obtained 


*It is now known that the hydrogen ion 
is attached to a water molecule and there- 
fore should be written H;0+, but to sim- 
plify the equations H* will be used in this 
article. 


May, 1947 


by adding the left-hand sides and the right- 
hand sides and cancelling H* which then 
appears on both sides, we can see that the 
number of OH™~ has increased, which means 
that the water in that neighborhood has 
become alkaline: 


H.O + e- = H + OH- (4) 


The hydrogen atoms cling to the surface 
of the metal and prevent more iron dissolv- 
ing until they are removed in some way. The 
quantity of hydrogen is too small to be 
given off as gas bubbles. It is removed by 
atmospheric oxygen (Oz) that has dissolved 
in the water, the reaction being: 


O. + 4H = 2H,0 (5) 


The hydrogen, which originally came from 
a water molecule, returns to it and the net 
reaction becomes: 


2Fe + Oz + 2H2O = 
2Fe++ + 40H- (6) 


This mechanism is made more complicated 
by the change of ferrous ion (Fet*) to ferric 
ion (Fet**), This occurs by direct reac- 
tion with more oxygen in the water: 


4Fet* + O» + 2H:0 = 
4Fe+++ + 40H- (7) 


The familiar brown rust is then produced: 
Fet** + 30H- = FeO(OH) + HO (8) 


This form of rust, which may be either of 
the minerals goethite or lepidocrocite®, loses 
water on aging to form Fe2Qs3. 

If reaction (7) is not very rapid, due to 
the slow arrival of oxygen, a mixed ferrous- 
ferric product forms: 


Fett + 2Fe**t + 80H- = 
FeO0-Fe03 H.0 + 3H,O (9) 


This green product, also written Fe;0,-H.O, 
if aged in the absence of oxygen, loses water 
the black mineral, 
magnetite (Fe3O,). 


to become common 
Now! it is possible to understand why 
thick layers of rust are sometimes brown 
(Fe.O3) on the outside, green (Fe;0.-H20) 
or black (Fe;0;) in the middle and white 
(FeO-H.O) next to the metal surface. 
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Final Explanation of the 
Water Drop Experiment 





To return to the rusting of iron under 


drops of water, the two types of corrosion 
are due to the presence of in one case a 
partially protecting film and in the other, 
little or no protecting film. 

Where the film partially protects the sur- 
face, iron atoms go into solution slowly and 
their concentration is low. Oxygen from 
the air is in high concentration and rapidly 
oxidizes and precipitates the iron ions be- 
fore they travel very far from the iron 
surface, thus forming an adherent coating 
which hinders further corrosion. 

In water drops where considerable rust 
has formed between an etched center and 
an unattacked outer ring, there is eviden- 
tly little protection by an oxide film. 
The corrosion is thought to proceed as 
follows: first iron goes into solution rapidly 
all over the metal surface under the drop 
(reaction 1). Hydrogen is formed on the 
surface (reaction 2) and is removed by 
oxygen (reaction 5). Now consider the path 
by which this oxygen must reach the metal. 
It goes from the air into the water and then 
to the metal. Along the edge of the drop 
where the water layer is thin the oxygen 
reaches the metal quickly and precipitates 
the iron ions before they can travel far, thus 
forming a protective coating. However, the 
coating is thin and electrons can pass 
through it. In the center of the drop the 
water layer is thick and oxygen arrives more 
slowly. Before long the hydrogen on the 
surface and the ferrous ions leaving it use 
up all the oxygen (reactions 5 and 7) in the 
neighborhood of the surface, and the ferrous 
ions must travel some distance outward 
and upward before encountering more 
oxygen. Since hydrogen is no longer re- 
moved by oxygen in the center but is 
removed on the edges where oxygen is plen- 
tiful, the electrons formed by reaction (1) 
travel along the metal surface to the edge 
where they can react with hydrogen ions. 
The edge of the water drop becomes alka- 
line (reaction 4), and the hydroxyl ions 
travel inward, encounter ferric ions mov- 
ing outward and precipitate a ring of ferric 
hydroxide (reaction 8) between the etched 
center and the bright edge. 
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This theory satisfactorily accounts for the 
results of the experiment which, as previ- 
ously mentioned, started out very simply 
but ended up with a rather complex explana- 
tion. Incidentally, the center of the drop 
is the anode since metal dissolves there, and 
the bright ring is the cathode since hydro- 
gen is deposited there. 


Differential Aeration 


The water drop experiment has led to 


other studies of the corrosion of two con-. 


nected metal areas in contact with water 
where the oxygen concentration is higher 
over one area than over the other (e. g., the 
edge of the drop and the middle of the 
drop). This differential aeration?» results in 
the corrosion being most rapid on the part 
of the surface over which the oxygen con- 
centration is the Stated more 
broadly, corrosion by air and moisture is 
most serious in the regions where air has the 
least access. This is one of the causes of 
pitting, the most insidious form of corro- 
sion. It proceeds in the remote parts of a 
structure and may not be detected until 
serious damage has been done. 


lowest. 


It is a significant fact that, under similar 
conditions, two similar pieces of metal cor- 
rode at the same rate (measured by loss in 
weight of the pieces) even though the corro- 
sion of one may be of the pitting type while 
on the other it takes place uniformly. The 
total corrosion is determined by the supply 
of oxygen and not by surface conditions. 


CORROSION BY 
ATMOSPHERIC IMPURITIES 


Certain impurities in the atmosphere 
cause corrosion that is much more rapid 
than corrosion by pure air and moisture”. 
The principal offenders are sulfur dioxide 
from the burning of coal and coal gas con- 
taining sulfur, hydrogen sulfide from the 
same sources, and sodium chloride from 
ocean spray carried many miles inland in 
the form of tiny drops by on-shore winds. 
It is generally agreed that the damage pre- 
viously attributed to carbon dioxide in in- 
dustrial districts was in reality due to sulfur 
dioxide. 
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An experiment of R. B. Mears® showed 
that when a large number of drops of 
water were placed on a piece of steel, rust- 
ing occurred under 5 per cent of them, and 
that the addition of 1 per cent sulfur di- 
oxide to the atmosphere caused corrosion 
to take place under all the drops. The ve- 
locity of corrosion in the second instance 
was 26 times greater, comparing only the 
drops under which the steel corroded in 
both cases. 

In contrast to the above experiment with 
sulfur dioxide, it was found*’3’ that carbon 
dioxide increases the velocity of corrosion 
under water drops which already show cor- 
rosion, but the percentage of drops affected 
is not changed at all. 
visible drops, the presence of carbon dioxide 
actually reduces the rate of rusting’. Evi- 
dently the rust is made more protective by 


In the absence of 


the carbon dioxide. 

There are two reasons why sulfur dioxide 
causes an increase in corrosion of iron and 
steel. First, and this also applies to the 
effect of carbon dioxide on wet steel, the 
impurity is an acid, and the increase in 
acidity of wet areas speeds up the solution 
of iron (reactions 1 and 2) provided that 
oxygen arrives fast enough to remove the 
hydrogen as fast as it is formed. Of course, 
if the water is sufficiently acid, bubbles of 
hydrogen may be released and corrosion 
becomes rapid indeed. 
that rain in heavily populated sections is 


It has been noted 
more acid in winter than in summer due 
to change in coal consumption with the 
season! 

The second reason for the effect of sulfur 
dioxide lies in the nature of the corrosion 
product formed. It has a stronger attrac- 
tion for water than does ferric oxide and, 
as has already been shown, wet steel cor- 
rodes faster than dry. Some of the products 
are even hygroscopic, that is, they abstract 
moisture from the air in such quantity that 
they themselves dissolve. Carbon dioxide 
forms a product with very little attraction 
for water and therefore its effect is slight. 

In this connection, the principle of critical 
humidity, developed by Vernon! !!, Hud- 
son? and others, may be mentioned. These 
investigators found that, dependent upon 
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the corrosion product, there is a certain 
percentage relative humidity above which 
corrosion is rapid and below which it is 
slow This critical humidity is the minimum 
relative humidity necessary to wet the cor- 
rosion product and is, therefore, a measure 
of its attraction for water. 

Increased corrosion by sodium chloride 
from sea winds is due to the chloride part 
of the compound, not the sodium. Its effect 
is analogous to that of chloride ion in a 
nickel plating bath where it improves cor- 
rosion of the anode. The fundamental cause 
of the corrosive effect of chloride ion is 
not very well understood. Some investiga- 
tors attribute it to the dispersing effect it 
has upon the corrosion product, causing it 
to form a colloid. Chloride ion can form 
complex ions with iron and this may have 
a bearing on its corrosive powers. Another 
certain factor is the hygroscopic nature of 
ferric chloride and of sea salt itself. Pure 
sodium chloride is not hygroscopic, but 
magnesium chloride is and sea salt contains 
a small amount of it. Table salt gets damp 
in wet weather for the same reason. 

Putting all these observations and theo- 
ries together, it is easily understood why 
corrosion is more rapid in industrial regions 
than in rural, in humid atmospheres than 
in dry, and near the coast than inland. 


PROTECTION OF IRON AND STEEL 


A brief outline of the methods used to 
protect iron and steel from corrosion is a 
logical part of an article on corrosion. The 
methods used can be classified as follows’: 

1, Composition change 

2. Natural protective coatings 

3. Artificial protective coatings 

(a) Non-metallic 
(b) Metallic 


Composition change.—The addition of large 
amounts of nickel or chromium and _ nickel 
(stainless steel) gives good resistance to 
corrosion due to formation of a thin protec- 
Naturally the cost of the 
Smaller 


tive oxide film. 
product is materially increased. 
amounts of chromium! (around 1 per cent) 
have given a product with double the life 
of ordinary steel. The addition of very small 
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elements have a 
marked effect on the corrosion rate of steel. 


amounts of two other 
Sulfur speeds up corrosion and should be 
kept as low as possible. Copper’? greatly 
reduces the rate of corrosion of steel when 
present to the extent of only 0.15 per cent 
and is commonly added for this purpose. 
For some reason, its addition to Bessemer 
steel gives a more durable product than 
when it is added to wrought or pure iron. 
Since such a small amount of copper is 
required, the increase in cost is not great. 


Natural protective coatings.—These coat- 
ings are formed simply by exposure of the 
metal to the atmosphere. With the exception 
of stainless steel they are of less importance 
to ferrous metals than to non-ferrous. They 
effect, 
polished steel corrodes more rapidly when 


do have some however. Freshly 
when placed out-of-doors at once than when 
it has been first aged indoors for some time 
after polishing. 


just 


The copper-bearing steel 


mentioned forms a hard adherent 
natural coating which is at least partially 
responsible for its resistance to corrosion. 
Generally, however, the natural coatings 
formed on ordinary steel accelerate, rather 
than retard, corrosion. The reasons for this 
have already been discussed, namely, their 
absorption of moisture and their effect in 


causing differential aeration of the surface, 


Artificial protective coatings.—Lastly we 
come to the field of the metal finisher, arti- 
ficially produced coatings. These include 
black oxide and phosphate coatings; metal 
coatings produced by electroplating, hot 
dip and hot spray methods; vitreous enamels 
and organic coatings such as paints and 
lacquers. Their mode of action and relative 
merits are outside the scope of this article 
and is a huge topic in itself. 


CONCLUSION 


It is hoped that atmospheric corrosion of 
iron and steel is now more intelligible to 
the reader. The process is not mysterious 
nor unpredictable, but is governed by defi- 
nite physical and chemical laws. Since the 
laws involved are the same as those govern- 
ing electroplating, the subject should not 
be very difficult for a plater to follow. 
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Those who desire to go further into the 
subject of corrosion, both of steel and of 
other metals, by fresh and salt water as well 
as by the atmosphere, should study Evans’ 
hook, Metallic Corrosion, Passivity and Pro- 
tection, of which a new edition has just 
been published. (See Dr. Read’s review in 
the March issue of this journal.) It is a 
survey of research papers by over 2,600 
authors and is the most comprehensive and 
readable publication on corrosion to date. 
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LOADING 


@ Cylinder swings 
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for loading. 
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SIMPLIFIED TIME- capacities between a small utility 
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Load can be emptied tank for nickel solutions. 
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JOB PLATERS ORGANIZE 


The National Association of Metal Fin- 
ishers, Inc., was recently incorporated un- 
der the Laws of the State of Michigan, 
with offices located at 2236-39 Dime Build- 
ing, Detroit, Mich. 

For several years, members of the metal 
finishing industry were cooperating with one 
another in meeting wartime situations and 
since the war, several meetings were held 
in Detroit, Chicago, and New York. At 
the Annual Dinner of the industry, which 
was held in Pittsburgh on June 18, 1946, 
an Organization Committee was appointed 
to prepare By-Laws and form a National 
This Com- 


mittee met on several occasions and pre- 


Association of Metal Finishers. 


pared By-Laws, after which directors were 
elected preparatory to incorporating an 
On December 4, 1946, the 
Directors held their meeting at the Park 
Central Hotel, New York City, and elected 
officers as follows: 

President, Ed. J. Musick, Musick Plating 
Company, 2065S. 9th Street, St. Louis 2, Mo.; 
First Vice-President, R. A. Campisi, In- 
dustrial Enameling Corporation, 81 Hano 
Street, Boston 34, Mass.; Second Vice- 
President, C. R. Crawford, Chrome-Rite 
Company, 4534 W. North Avenue, Chicago, 
Ill.; Third Vice-President, Harold E. Coombes, 
165 S. Fair Oaks Pasadena 3, 
Calif.; Treasurer, Henry Bock, Auto City 
Plating Company, 3456 Denton, Detroit 11, 
Michigan. 


association. 


Avenue, 


During the year of 1946 matters of im- 
portance were accomplished by the Organi- 
zation Committee which actually functioned 
prior to the incorporation of the associa- 
tion, and a year-end bulletin, consisting of 
fifty-three pages was just sent to all mem- 
bers. In addition to the year-end bulletin, 
monthly bulletins were issued and will be 
issued by the association as a part of its 
activities. By-Laws were adopted by the 
Board of Directors as recommended by the 
Organization Committee. There is one class 
of membership in the National Association 
being that of a local association consisting 
of five or more members of the industry; 
each local association having a voice in the 
functions of the National Association by 
virtue of its membership. 

Raymond M. Shock, the Executive Secre- 
tary, is now meeting with local groups 
of metal finishers throughout the country, 
helping them to organize into local associa- 
tions, and it is hoped that during the year 
of 1947 most all metal finishers throughout 
the country will have an interest in this 
organization. 

Any local group of metal finishers desir- 
ing further information and a copy of the 
By-Laws or bulletins will receive the same 
upon writing to the office of the Secretary, 
2236-39 Dime Building, Detroit 26, Mich. 

The first Annual Meeting of the associa- 
tion is scheduled to be held in Detroit on 
June 22 to 25 in the Hotel Statler. 





Nace Establishes Award 


The 
Engineers has established two annual awards 


National Association of Corrosion 
to be made in recognition of outstanding 
contributions in science and engineering as 
pertains to the field of corrosion. These 
awards, to be known as the Willis Rodney 
Whitney Award in Science of Corrosion, and 
the Frank Newman Speller Award in Cor- 
rosion Engineering, were presented for the 
first tine during the Annual NACE Corro- 
sion Conference at the Palmer House in 
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Chicago April 7-10, 1947, 

Appropriately, the first recipients of these 
newly established awards were the men 
whose names they will commemorate and 
perpetuate. Dr. Whitney is signally hon- 
ored for his fundamental work in the field 
of corrosion through his establishment of 
the electrochemical theory in corrosion, 
while Dr. Speller receives just and due honor 
for his application of fundamental studies 
to practical engineering problems. 
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Filter a 


SPARKLER 


Horizontal Plate 


FILTERS 


Because the filter cake is 
held horizontally, it is abso- 
lutely stable to the end of 
each filtering cycle. And 
cycles are longer because the 
cake retains its porosity 
longer. That is why the “ho- 
rizontal principle,” as em- 
bodied in Sparkler filters, 
gives you more efficient, low 


cost, operation. Sparkler fil- 


ters are pressure-tight and 
leak-proof, designed for in- 
termittent or continuous op- 
eration. 
4 Plating Solution Types 
Rubber-lined for bright nickel 


Stainless steel for acids 
. All tron for alkaline solutions 
. All Steel (with Stainless Pump) 
for chromium 


SPARKLER MANUFACTURING CO. 


Mundelein, Illinois 
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Made in Capacities 
60 to 10,000 G.P.H. 


See your supplier or 
Write for details 


Our Engineering Serv- 
ice is available for any 
specialized problems. 
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+p EFFICIENT POWER SUPPLY 








in @ automatic plating power units 


For continuous, uniform plating opera- 
tions, a General Electric copper-oxide 
rectifier with an automatic “‘on-load” con- 
trol provides the accurate, constant tank 
voltage you need. For a variety of dif- 
ferent jobs with changing demands, you 
get complete flexibility in a convenient 
General Electric package. 


Typical, efficient “package” of these im- 
portant operating features includes: the 
12-kw General Electric “‘2000”-amp cop- 
per-oxide rectifier, automatic rectifier 
control, and operator’s control box. You’re 
prepared for any load within this unit’s 
range at any time. Automatic control 
holds constant voltage within +2 per 
cent of selected value at all times from 
“no load” to “‘full load.” 


Whether your requirements are large or 


small, you'll find ‘t pays to let General 
Electric ‘‘tailor’’ standard rectifying 
equipment to meet your needs. For com- 
plete information on packaged rectifiers 
and controls, write Section A54-458, Ap- 
pliance and Merchandise Department, 
General Electric Company, Bridgeport 2, 
Connecticut. 





DESIGNED TO CUT 
YOUR OPERATING COSTS 


General Electric packaged power units 
save you money by eliminating costly 
rheostat power losses. In addition, the 
entire “package” can be moved as a 
unit to new locations as shop require- 
ments change. You’ll find worth-while 
savings in the efficiency you get with 
this dependable unit. 
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A. 8. 'T. M. COMMITTEE B-8 MEETS 


New officers were elected by Committee 
B-8 on Electrodeposited Metallic Coatings 
at the meeting on February 28 during 
A.S.'T. M. Committee Week in Philadelphia. 
C. H. Sample, who had been the Secretary, 
was elected to fill the unexpired term of 
R. J. McKay who resigned as Chairman, 
while R. B. Saltonstall will be Secretary. 
K. G. Soderberg remains Vice-Chairman of 
New officers of most of the 
that the 
present subcommittees and their officers are: 


the Committee. 
subcommittees were selected so 


Sub. I. Specifications, Papers and Defi- 
finitions, J. E. Stareck, Chair- 


man 


Sub. II. Performance Tests, H. A. Pray, 


Chairman; F. R. Keller, Sec- 


retary 


Sub. III. Conformance Tests, W. A. Wes- 
ley, Chairman 
Sect. 1. Thickness, A. H. Du 
Rose, Chairman 
Sect. 2. Porosity, A. Mendizza, 
Chairman 
Sect. 3. Adhesion, Hardness and 
and Ductility, E. J. Roehl, 


Chairman 


Sub. IV. Electroplating Practice, F. K. 
Savage, Chairman; M. B. Dig- 
gin, Vice-Chairman, and K. M. 


Huston, Secretary 


Ben Popper Gone 


It is with deep regret that, as we 
go to press, we learn of Benjamin 
Popper’s death. 


“Ben”, as he was affectionately 
known by his many friends, started 
his career with the Egyptian Lac- 
quer Manufacturing Company on 


July 5, 1901 as an office boy with 
duties ranging from taking care of 
fires in the morning to sweeping up 
In 1904, his ambitions to 


at night. 
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Sub. V. Supplementary Protective Fin- 
Metallic 


Mare Darrin, Chairman 


ishes_ for Coatings, 


Subcommittee I reviewed its work on 
definitions and reviewed papers by K. G. 
Soderberg, W. A. Wesley and H. A. 


on methods of rating different types of ex- 


Pray 


posure test panels. These papers are to be 
presented at a Symposium on the subject 
sponored by Committee B-8 at the 
A.S. T. M. Atlantic City meeting in June. 
Sub-committee IT reviewed its program of ex- 
posure tests of lead and copper-nickel-chro- 
mium coatings on steel and reported on the 
results to date. Subcommittee III organ- 
ized the three new sections noted above. 
These sections will work in close coopera- 
tion with Project Subcommittees on the 
same subjects of the American Electro- 
platers’ Society Research Committee. 

Subcommittee IV reported that it had 
substantially completed a recommended 
practice for preparation of high-carbon steel 
for plating (to be submitted to letter ballot 
action prior to the next meeting) and also 
reported plans for a similar recommended 
practice for preparing zinc-base die castings 
for plating. Subcommittee V reported that 
it was formulating plans to evaluate the 
protective value of supplementary protective 
treatments of electrodeposited coatings and 
planned to submit a proposed program at 
the next meeting. 


To His Reward 


become a salesman were realized, 
and he was given a territory in New 
York City where he has worked con- 
tinuously ever since. 
of the first lacquer salesmen to be 


Ben was one 


elected to the A. E. S. and his mem- 
bership dates back over 30 years. He 
has served the Society long and well; 
Ben wes one of the first to arrive at 
New York Branch meetings, greet- 
ing the newcomers with a smile and 
and offering helpful advice. 
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‘Scientific Surface Preparation?... 
al 
APE you kipdinc:! 


Okay, hepcats, the middle of a jive session may not be the time 
to talk about metal cleaning. But here’s a thought for later: That 
new radio-phonograph you’re beating up depends, in great part, 
on fine electroplating for its durability . . . and fine plating demands, 


first, Scientific Surface Preparation. 


Chassis, filters, battery covers and grilles . . . many parts of 
electronic devices are prepared for the vital plating bath by cleaning 
with specialized Oakite compounds. The chemically clean surface 
provided by Oakite pre-plating detergents assures tenacious, uniform 


electroplates .. . better parts for better products. 


Metal finishers have long been “‘thep”’ to the economy of Oakite 
materials in electrocleaning and alkaline cleaning-without-current. 
Whether your plating set-up is conveyorized or hand operated, 
let the Oakite Technical Service Representative near you study 
your procedures . . . make recommendations likely to save time 


and money for you. His services are free without obligation. 


OAKITE PRODUCTS, INC., 40 Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Located in All Principal Cities of the United States and Conado 
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A. E. S. CONVENTION 


(Continued from page 539) 


all visitors wishing to avail themselves of 
the opportunity to examine the most com- 
plete library pertaining to the art of plat- 
ing. This library is sponsored and equipped 
by the Detroit Branch of the A.E. 5S. 

On the pleasure side, a full program of 
entertainment for the members and their 
wives has been arranged. Included in the 
plans are the Annual Good Fellowship 
luncheon and open house gathering in the 
evening of the opening day. Luncheons for 
the ladies, including fashion shows, have 
been arranged. One afternoon and evening 
will be given over to a general outing for 
the members, wives and friends, with lunch- 
eon aboard a boat, a cooling trip down the 
river into the lake, and dinner at famous 
Bob-Lo Island; dancing on the boat and 
island, golf on the island, and the Oneida 
Quartet singing ballads you love to hear. 


The Plating Institute and the Job and 
Contract Platers of Detroit will be host to 
luncheons and also conduct their Annual 
Luncheon and Dinner 


° fr. . 
Method of making ‘hotel reservations 


O[UMBIA 


FOR 


ELECTRO- 
PLATING 


Columbia Generators embody 
dependable, 24-hour operation. 





was outlined on page 273 of the March issue 

MAKE RESERVATIONS NOW— 
come, see, investigate, and yet have fun 
in Detroit “the Gateway to the Nation’s 
Playground” and “Plating Headquarters of 
the World”. 


KOHLER COMPANY 
WINS PATENT SUIT 


The U. S. Circuit Court of Appeals for 
the Seventh Circuit has now handed down 
its decision in the case of United Chro- 





mium, Incorporated, vs. Kohler Company. 

The Court reversed the decision of the 
District Court for the Eastern District of 
Wisconsin when it held U. S. Patent 1,581,- 
188, April 20, 1926, to Colin G. Fink in- 
valid in view of prior invention by Marvin 
Udy. It upheld the lower court’s decision 
that U. S. Patent 1,802,463, April 28, 1931, 
also to Colin G. Fink, is invalid for lack of 
invention. 


AUTHORS’ COPIES 


Authors of technical articles appearing 
in THe Montuty Review will now receive 
five complimentary copies of the issue of the 
Review in which their article appears. 





MOTOR GENERATORS 





every feature essential for 
They are built for electro- 


plating service in sizes of 6 to 20 volts, 500 to 20,000 amperes, 
for anodic treatment of aluminum in sizes of 40, 50, and 60 volts, 
500 to 3,000 amperes. Columbia Generators for other electro- 
lytic processes range from 12 to 250 KW. 100 to 40,000 amperes, 


6 to 60 volts. Write for full information. 


COLUMBIA ELECTRIC MFG. CO. 


4519 HAMILTON AVE., N.E. 


May, 1947 


CLEVELAND 14, OHIO 





33RD 
ANNUAL PROCEEDINGS 


NOW AVAILABLE 


COMPLETE VOLUME OF PAPERS AND 
DISCUSSION PRESENTED AT THE ED- 
UCATIONAL SESSIONS OF THE 1946 
ANNUAL CONVENTION INCLUDING... 


Valuable information on Anodizing and Coloring of 
Magnesium Alloys; Preparation of Surfaces for Organic 
Coatings; Properties and Applications of new Synthetic 
Organic Coatings; Polishing and Buffing Compounds; 
Copper, Nickel, and Continuous Strip Plating; and Re- 
ports on the Nine A. E. S. Research Projects. 


PRICE $6.50 PER COPY 


SEND YOUR ORDER, WITH CHECK, NOW FOR THE 
33RD ANNUAL PROCEEDINGS TO— 





AMERICAN ELECTROPLATERS’ SOCIETY 
D0. BOX 168 JENKINTOWN, PA 
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FOR AMERICAN ‘silica In Canada: The Nichols Chemical Co., Ltd. . Montreal . Toronto - Vancouver, 








A General Chemical Research Achievement 
fH in Electroplating 


For a simple, reliable method of electroplating lead-tin 
alloys . . . use General Chemical Lead and Tin Fluo- 
borate Solutions. With these developments of General 

Chemical Fluorine Research, you have a practical, economical 
means of plating lead-tin alloys in any desired ratio with a 
minimum of control measures. 

General Chemical Lead and Tin Fluoborate Solutions used 
in baths with dual or alloy anodes plate out dense, fine-grained, 
lead-tin alloy deposits uniformly and simultaneously with the 
tin easily controlled at low ranges. 

Here is the successful means of plating lead-tin alloys that 
metal finishers have sought for more than 25 years. To learn 
more about lead-tin alloy plating from the fluoborate bath— 


WRITE TODAY FOR THIS FREE MANUAL! 


General Chemical Technical Information Man- 
ual LTF-1 contains extensive data on plating 
lead-tin alloys. Full details on bath make-up and 
operation, bath control analytical methods, analy- 
sis of deposits, etc. For your copy write General 
Chemical Company, 40 Rector St., N. Y. 6, N. Y. 
or nearest Sales and Technical Service Office. 


NN «GENERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK 6, N. Y. 
Sales and Technical Service Offices: Albany Atlanta + Baltimore - Birmingham 
Boston + Bridgeport + Buffalo - Charlotte - Chicago +- Cleveland - Denver 
Detroit + Houston -« Kansas City - Los Angeles + Minneapolis - New York 
Philadelphia - Pittsburgh - Providence - San Francisco + Seattle + St. Louis 
Wenatchee & Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 


A unique tool . . . the fastest and 
best cutting medium for preparing 
steel surfaces for nickel and 
chrome plating. 


Note the wide adaptability of a_ 
wheel of Sisalin Sections to meet 


every buffing and polishing condition. St 
Complete wheel of Sisalin Sections. 


@ to replace “grease wheel” operations on steel before plat- 
ing and subsequent color buffing. 

@ asa “cutting down” tool on buffing machines. 
as a finishing wheel on polishing machines. 
as a “one-operation” tool with steel rouge to remove 
orange peel from cold rolled steel stampings. 
with Tripoli to produce a mat finish on aluminum prior 
to anodizing. 
with Tripoli for “cutting down” operation on brass. 
after hard chrome plating to remove burnt chrome and 
produce a high finish. 
to polish or buff steel, stainless steel, brass, copper, 
aluminum. 


Any one of the above operations is enough to prove that no 
polishing or buffing room should be without Sisalin Sections. 


*U. S. Pat. No. 2,108,985 


HANSON-VAN WINKLE-MUNNING COMAN 


PLANTS: "Matawan, New Jersey @ Anderson, Indiana @ SALES OFFICES:| 


@27 44 Matawan @ Milwaukee @ New Haven @ New York @ Philadelphia ® 
‘‘SEE YOU AT THE. EXMSITI 





‘They're Saving Time and Money. 


at with SISALIN SECTIONS” 
i the Buffing Room. . . 


Sisalin Section showing muslin 
ply and Sisalin ply. alternated. 


Sisalin Sections are increasing production, 
saving time, cutting costs every day 

in more and more plants. Wherever 
finishes are required on articles 

made from drawn, stamped, or cast 
ferrous and non-ferrous metals, 

there is a place for Sisalin Sections! 

Run at slow speeds or as high as 

3600 r.p.m.—impossible to scorch 

at normal speeds or pressures. 


Try a few—see what they can do for you! They 

are available in a wide range of diameters of 

standard %” thickness. Special thicknesses to specifications. Deliveries are prompt. 
Call your H-VW-M representative for further information. 


USERS SAY: 


“SISALIN SECTIONS put 
our buffing department on 
the most efficient operat- 


And a Job Plating Shop’. 
writes: ‘“Sisalin Sections’ 


ing basis ever attained — 
they are the only type buff 
we consider for use in our 
plant.”’ So says a promi- 
nent manufacturer of tu- 
bular furniture. 


“Sisalin Sections are sav- 
ing us thousands of dollars 
in buffing operations,” re- 
ports a manufacturer of 
electrical appliances. 


have eliminated the pol- 
ishing wheel and one of 
two poljshing operations— 
we get. better finishes on 
steel, brass, and alumi- 
num,” 


a AN Y Manufacturers of a complete 
. MATAWAN, NEW JERSEY fine of electroplating and polish- 
ing equipment and supplies - 
@ ‘Chicago @ Cleveland @ Dayton @ Detroit @ Grand Rapids 
@ Rochester @ Springfield (Mass.) ©@ Stratford (Conn.) @ Syracuse 
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1. INTRODUCTION 

[1.1] It is currently accepted that thin 
electrolytic metal deposits having thick- 
nesses of the order of those used in protec- 
tive and decorative electroplating (galva- 
nostegic) practice are porous. The pores 
which connect the outer surface of the 
deposit with the base metal are commonly 
made responsible for the inadequate protec- 
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tion afforded to the base metal against cor- 
rosive attack by such agents as are presumed 
not to attack the protective deposit. It is 
obvious that a perfectly continuous layer 
of a nobler metal on a less noble base, for 
example nickel on iron, tin on iron, or gold 
on copper, would confer on the base metal 
unlimited ideal resistance to all attack to 
which the deposited metal itself is chemically 
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resistant. From this point of view, porosity 
of electrodeposited metals has a direct and 
decisive bearing on the vast problem of 
protection against corrosion. 


|1.2] Knowledge of the extent, nature 
and causes of the porosity is, consequently, 
of paramount importance. It can only 
be gained from many-sided experimental 
observations which at the same time serve 
to demonstrate the very existence of por- 
rosity in electrodeposits. As will be shown 
in the following analysis, these experimental 
demonstrations are generally not of so 
compelling and unobjectionable a nature 
as not to be open to serious criticism. In 
some quarters, this has actually led to 
legitimate doubt or even rejection of the so 
widely accepted conviction of inherent po- 
rosity of electrolytic 
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again be stressed in the final discussion, 
namely, that this perticular porosity ap- 
pears to be but a sub-type of the intrinsic 
porosity of electrodeposits. 

[1.31 An outline of the early history of 
the problem will be followed by a classifica- 
tion, description and analysis of the meth- 
ods of demonstration and of evaluation of 
the porosity and by a critical survey of the 
results and conclusions reached. On this 
basis, an attempt will be made to determine 
what causes the porous—-or quasi-porous 
behavior of electrodeposits and what con- 
clusions can be drawn as to the nature of 
the structural elements which determine that 
behavior. 

[1.4] This review, a preliminary part of 
the A. E.S. Research Project No. 6 and 





metal deposits and its 
gradual obliteration 
with increasing thick- 
ness. The experimental 
material underlying 
this conclusion can be 
shown to be capable 
of more than one inter- 
pretation and even Sub-Committee, 
dispense with the as- 


sumption of any ori- 


trodeposits. Porosity j : 
: : this project. 
will, therefore, not be 
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taken for granted and 
its proofs of existence will have to be exam- 
ined closely. Right at the outset, it should be 
pointed out that, in the writer’s view, 
porous or discontinuous structure of electro- 
deposits is intrinsic. This will be shown to 
appear from the earliest research [2.1] and 
will be further developed in [5] on Causes 
and Nature of Porosity. In the course of 
this report it will become abundantly clear 
that testing methods draw a response only 
from certain types of pores; in particular it 
will be found that, in the main, only that 
type of porosity will be considered which 
permits ready penetration of chemical and 
physical agents from the outer surface to 
the base metal. It is with this type that 
the existing literature is almost solely con- 
cerned. It is well to bear in mind what will 
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of THE MontTHLy 
Review. It will be found that only part 
of the sources listed in the Bibliography 
have been quoted and discussed in this re- 
port. This is due to the fact that many 
references which had to be included for the 
sake of completeness only report or apply 
previously published work or, while dealing 
with porosity of electrodeposits, do not add 
significantly to our fundamental knowledge 
of the problem. 

[1.5] Experimental work on Research 
Project No. 6 has been going on for some 
time, partly overlapping the literature study 
which has led to this report. While the 
results of this work are still fragmentary 
and, when completed, will form the subject 
of subsequent publications in THe MonTHLy 
REVIEW, some preliminary findings wil. 
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have to be mentioned here; they shall be 
referred to under (218) of the Bibliography. 
References (219) to (226) refer to unpub- 
lished private communications received by 
the Project Director. 

[1.6] In this report, references to the 
Bibliography will be made only by the num- 
bers of the corresponding entries placed in 
parentheses. Numbers in brackets, with a 
decimal point, supply cross-references to 
paragraphs of this report. 


2. HISTORICAL 


[2.1] As early as 1887, the question wes 
raised as to how thick a layer of a metal it 
is necessary to deposit on a nobler metal, 
specifically platinum, in order to impart to 
it the electromotive properties, i.e., the 
electromotive potential, of the deposit (1). 
From the minimum weight of the deposit 
at which the electrode acquires the new 
electromotive behavior, minimum thick- 
nesses were computed: 2-3 millimicrons for 
zinc, 1-2 for cadmium, 1 for copper. There 
is no reason why layers from 10 to 30 atoms 
deep should be necessary in order that the 
electrode act as the new metal. Such high 
figures can only be understood if it is con- 
cluded that electrodeposition, far from being 
uniform and continuous, actually takes 
place spotwise; in other words, that, on 
some parts of the cathode, metal is de- 
posited from the very beginning and grows 
in thickness while other areas remain bare 
at least for some time during the early 
stages of the deposition. Hence, the mini- 
mum thicknesses given by (1) have little 
meaning, except that the figures strongly 
indicate the discontinuous nature of elec- 
trodeposition and the porous structure of at 
least the earliest layers of the deposit. The 
presumption that this may continue on 
further growth is not unjustified. Inasmuch 
as platinum is easily cleaned and freed from 
suiface impurities, it can be considered to 
approximate very closely an ideal metallic 
base; hence, gross base metal imperfections 
cannot play the decisive role as the cause 
of the porosity of the deposit which, as will 
be seen later, is being frequently ascribed 
to that fector. Discontinuous structure of 
the deposit in this early research appears to 
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be inherent in the very mechanism of growth 
of electrodeposits. 


[2.2] On the practical side, concern over 
the porous nature of protective metal 
layers as a probable cause of unsrtisfactory 
resistance to corrosion in service seems to 
have first arisen in connection with the tin- 
ning of iron by dipping in hot molten 
tin (4). Such tinplate was observed to ex- 
hibit tiny round holes reaching down to the 
base iron and termed pinholes owing to 
their visual appearance. Pinholes are obvi- 
ously nothing but perticulerly large pores 
visible to the unaided eye without euxiliary 
revealing agents. As it could be surmised 
that many more pores are present in the 
tinplate and might be made observable 
with the aid of suitable chemical developers, 
a reagent was applied, the main ingredient 
of which, potassium ferricyaride, was first 
used two years earlier (3) to test local cor- 
rosior phenomena on massive iron and steel. 
In this first application, tap water with a 
trace of ferricyanide and a few drops of 
phenolphthalein was used on the iron sur- 
face; local cathodic behavior was indicated 
by red coloration, anodic attack by a blue 
precipitate of ferro-ferricyanide. The name 
“ferroxyl’’ which has since been in common 
use for varios ferricyanide-base porosity 
reagents is said to have been suggested by 
A. S. Cushman (3). In the same publica- 
tion, addition of neutral gelatin or agar as 
thickening agent was recommended for the 
first time. In Walker’s (4) investigation of 
pinholes in hot-dip tinplate, the ferroxyl 
reagent was made up of 1 g potassium 
ferricyanide, 1 g sulfuric acid, 50 g gelatin 
and 450 g water; the “‘majority”’ of pinholes 
were said to have developed after 30 min- 
utes. Right here it should be pointed out, 
what will apply to all subsequently devel- 
oped test methods of a similar type includ- 
ing the most modern and perfected ones, 
that there is no hint or shadow of a proof 
that the number of spots formed in the 30 
minutes reproduce the majority or any 
other known fraction of the pores present 
in the plate. This early porosity test did 
not concern itself, either, with the possi- 
bility that the reagent might corrode tin 
and by attacking it at certain points pro- 


Tue Montuiy Review 





@® ff ww 2. 


n 


owth 


over 
1etal 
‘tory 
s to 
tin- 
ten 
) eX- 
. the 
yr to 
bvi- 
ores 
lary 
ised 
the 
able 
ers, 
ient 
first 
cor- 
eel. 
ha 
. of 
sur- 
ited 
dlue 
ume 
non 
sity 
by 
ica- 
"as 
the 
| of 
xyl 
um 
tin 
yles 
\in- 
ut, 
vel- 
ud- 
1es, 
oof 
30 
ny 
ent 
lid 
3si- 
tin 
ro- 


EW 











duce pores where there were none initially. 
This twofold uncertainty will be shown to 
attach to a major part of subsequent mod- 
ern work. 

[2.3] With regard to electrodeposits, early 
mention is made of their probably porous 
nature in connection with sundry observa- 
tions such as, for example, of the anodic 
removal of nickel deposits from iron (2). 
The first significant attempts at direct 
demonstration were made (7) with agar- 
thickened Walker’s reagent [2.2] on nobler- 
metal deposits on iron. With increasing 
thickness of the deposit, the density of the 
spots was found and without exception is 
still being found to decrease. On such evi- 
dence, porosity of nickel and of copper 
deposits on iron was—and is still fairly 
unanimously—recognized to decrease with 
increasing thickness and to disappear at 
deposit thicknesses of the order of 0.001 inch 
(0.0025 mm). This reasoning and result are 
the prototype of most of the subsequent 
work on porosity. At an early stage, too, 
salt spray, a corrosion testing procedure 
apparently also first used on hot-dip plate 
(zinc), was made to serve as and was con- 
sidered a means of testing not only the 
resistance to corrosion but also the porosity 
of the deposit (14, 17, 19), and a correlation 
was established between the ferroxyl and 
the salt spray test results. Soon new po- 
rosity testing methods were added, first in 
importance being the hot water test (68) 
also first applied to hot-dip plate (tin). On 
these foundations, other new procedures 
were developed, permitting an increasing 
number of comparisons and criticism of 
results. The methods will be classified, de- 
scribed and discussed in the following 
section. 


3. METHODS OF DEMONSTRATION 
AND EVALUATION OF POROSITY 


3A. Classification of Methods 

[3A.1] Any procedure of demonstration, 
provided it truly reflects the original po- 
rosity of the deposit, must at the same time 
constitute a method of quantitative evalua- 
tion. Results may still be divergent due to 
insufficient reproduction of all the factors 
which determine the quality of a deposit 
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because deposits produced under seemingly 
identical conditions may differ owing to 
unknown variation of one factor or another. 
The method itself, however, must reliably 
indicate the actual degree of porosity of 
the given sample. 

[3A.2] Methods thus far proposed fall 


into two main categories. 
[3B], chemical agents are applied to mark 


In one class, 


each individual pore, and the total porosity 
of the deposit is expressed by the result of 
a count of pores per unit area. Such tests 
must meet several requirements: (a) They 
must be non-destructive for the deposited 
metal, i.e., it must be demonstrated that 
the reagent itself does not attack the de- 
posit, not even at certain privileged spots 
such as areas of thinner-than-average plate 
or of higher-than-average electromotive 
potential due to stress, crystal orientation, 
etc.; this latter condition being too stringent 
to be sufficiently approximated, it must be 
required at least that the rate and mode of 
attack by the reagent be well known and 
that it be proved negligible, both with re- 
gard to amount and to predilection, within 
time intervals distinctly longer than those 
during which the test reagent is applied. 
(b) The fraction of the actual number of 
pores and the type of pores revealed by the 
given reagent must be known. (c) The 
relation between the revealed pore pattern 
and the time of exposure, and the effect and 
meaning of the end-point of the test in 
terms of actual porosity must be established. 
(d) The count must be reasonably inde- 
pendent of personal visual acuity of the ob- 
server, of illumination and of magnification. 
Right here it should be pointed out that 
requirement (c) can hardly ever be expected 
to be fulfilled even approximately; the end- 
point is simply imposed by the growing 
extrusion of reaction products and_ their 
blurring and spreading over neighboring 
marks; exposure must be arbitrarily cur- 
tailed, and the end-point stands in no rela- 
tion to any full or stationary development 
of the pore pattern. Methods of this class, 
[3B], mostly involve reactions with the 
base metal; in a particular case, the de- 
posited metal is permitted to be involved 
in the test reaction [3B,]. Another sub- 
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type, [3Bz7], of this class not yet extensively 
developed or used, is supposed to involve 
no reaction with either the base or the de- 
posit. Methods of the [3B] class, even in 
the ideal case of fulfillment of all the above 
conditions, can supply no information  re- 
garding the size of the pores or the porosity 
of the deposit in terms of cross-section of 


volume. 


34.3] Methods of the second class, [3C], 


comprising tests by chemical reactions and 





by physical procedures such as permeability 
or diffusion through the pores, can supply 
an indication of the degree of total porosity 
of the sample but are unable to give either 
the number of individual pores or their 
distribution pattern. Nonetheless, if some 
such method can be shown to reflect and 
to express on a logical numerical scale the 
authentic degree of original porosity of a 
deposit, it will constitute a priceless basis 
for the central problem: the relation be- 
tween porosity and corrodibility. Physical 
methods of this class are only beginning to 
be developed and deserve fullest attention. 


[3A.4] The obvious physical testing pro- 
cedure of separating the deposit from its 
base and inspecting it for pores in trans- 
mitted light might have been included in 
the [3B] class inasmuch as it would appear 
to furnish an image of each individual pore 
together with a rough estimate of its size. 
In some cases, easily detachable deposits 
can be produced on special bases, for ex- 
ample nickel on stainless steel. However, 
proof is required that no pores are produced 
in the separation of the film from its base. 
Furthermore, it cannot but be conceded 
that such intentionally non-adherent de- 
posits are in no way comparable to the ad- 
herent deposits which are of practical 
interest. The same applies to deposits 
produced on surfaces so treated—chemically 
or mechanically—as to impair adherence. 
In other cases, separation can be brought 
about by dissolving the base metal with a 
reagent harmless to the deposit; thus, nickel 
was separated from zinc by dissolving the 
latter in weak hydrochloric acid (98) and 
from copper or brass by a chromic-sulfuric 
acid mixture (221). The method is obvi- 
ously most safely applicable to precious 


or 





metal deposits; proof of absence of all 
damage to the material of the deposit is 
paramount but exceedingly difficult to fur- 
nish*. The simplest way of examination jis 
to hold the deposit against light; photogra- 
phy by contact on photographic paper has 
also been reported (221) but requires pre- 
cautions to avoid spots from dust particles 
(224). Most accurate results are obtained 
by inspection in transmitted light under the 
microscope (218). Here pores appear as 
bright points on a black background and 
can be easily counted and classified by size; 
mechanical tears are also easily distinguish- 
able from pores. The reason why _ this 
method of inspection has not been classified 
under [3B] lies in the following considera- 
tion: in transmitted light only straight pores 
very nearly vertical to the surface can be 
expected to be seen; with pores reaching 
to the base along a broken or a winding 
path distinctly oblique to the surface, the 
film will be opaque. While such pores conse- 
quently will go undetected in light trans- 
mittance tests, they should be detectable by 
the [3B] methods because non-linear shape 
or oblique position do not in the least pre- 
vent penetration of the reagent or protru- 
sion of the colored products although the 
required time may be longer than with 
short, straight and perpendicular pores. 
Inspection in transmitted light consequently 
detects only one particular type of pores 
and is, therefore, of limited application and 
significance. That pores of the other type 
do exist and respond to unobjectionable 
[3B] methods has been demonstrated (218), 
a point which, with its importance, will be 


*This requirement is worth stressing, par- 
ticularly on account of the suggested possi- 
bility—to be more fully discussed at a 
later stage—of non-metallic (oxidic or basic 
salt) inclusions in the deposit forming 
“potential” pores which of course would 
immediately become actual pores if dis- 
solved by acid. Inasmuch as such inclusions 
and the idea of the “potential’’ pores are 
by no means to be dismissed lightly, sepa- 
ration by solution of the base is of dubious 
permissibility, even if the solvent is harm- 
less to the metal of the deposit. 
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reemphasized and discussed later. Trans- 
mitted light inspection, preferably under the 
microscope, is considered (218) obligatory 
whenever separation of the deposit is feasi- 
ble and unobjectionable, but it is a comple- 
mentary auxiliary test, only significant in 


combination with other methods. 


\$A.5] The above-mentioned method is 
recommended (218) as a means of examin- 
ing the corrosiveness of a chemical “‘po- 
rosity’’ reagent towards the material (me- 
tallic and = non-metallict) of the deposit 
whenever it can be safely detached. A strip 
of the metal of a thickness comparable to 
that of the adherent deposit under investi- 
gation is separated from its base, and the 
visible pores are counted under the micro- 
scope over a given area, outlined, for exam- 
ple, with India ink. The specimen is then 
exposed to the reagent, preferably in con- 
tact with a strip of the base metal, and the 
same area is explored again. If the reagent 
is corrosive, it is very likely that the num- 
ber of light-transmitting pores have in- 
creased, or the original pores have become 
enlarged, or new pores have appeared on 
areas where none were visible initially. A 
change in the pattern proves corrosiveness 
beyond doubt; an unchanged pattern is a 
strong indication even though not yet a 
rigorous proof of non-corrosiveness, more 
sensitive than any test for corrosion prod- 
ucts, dissolved metal, or loss of weight. In 
the absence of a visible change, conclusive 
proof of non-corrosiveness is expected from 
a physical [3C] test now being developed 
(218) which consists in measurements of the 
rate of permeation of radium emanation 
through the porous foil. As this test is cer- 
tin to express the degree of porosity irre- 
spective of the shape of the pores, is very 
sensitive and safely non-destructive, its 
indications will be final. 

[3A.6] In conclusion, reliable information 
on porosity is only likely to be obtained by 
combining safe methods of the [3B] class 
with those of class [8C], with checks of the 
type just mentioned. 


tSee footnote to [3A.4}]. 
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3B. Methods of Detection 
of Individual Pores 


3B,. Ferroxyy Tests 

|3B,.1 | 
electrodeposits [2.3], the ferroxyl reagent has 
been further developed and still ranks first 


for iron and steel-based deposits of metals 


Since its early application to 


nobler than iron either by nature or due to 
passivity, such as gold, silver, copper, tin, 
nickel, cobalt and chromium. For applica- 
tion to nickel coatings, (19) recommended, 
per liter, 1 g potassium ferricyanide, 10 g 
sodium chloride, 10 g agar. The sample is 
dipped in the warm liquid reagent for 3-5 
minutes, withdrawn and allowed to cool in 
a horizontal position until solidification; this 
is said to be enough to develop the “‘maxi- 
mum” (?) number of spots, and results are 
claimed to be consistent within 30 per cent. 
In reliance on the count of spots as tanta- 
mount to the number of pores, a numerical 
“protective value” was introduced by divid- 
ing 100 by the number of spots. In the dis- 
cussion (19), however, it was pointed out 
that same samples tested at different times 
gave different results. Subsequent work in 
the same laboratory recognized the destruc- 
tiveness of this reagent for nickel [3B,.4]. 
The same was found (218) with 0.003 and 
0.008 mm thick electrolytic nickel foil de- 
tached from stainless steel, both analyti- 
cally and by the test set forth in [3A.5], the 
positive result of which is conclusive. 

[3B,.2] A variant of the foregoing method 
has since come into extensive use. It is 
designed to permit preservation of perma- 
nent records (29, 54) and makes use of a 
paper which has been thoroughly wetted 
with the above-mentioned ferroxyl reagent 
(or some other reagent composition) and 
dried before it is applied to the sample for 
a few minutes; the blue spots are printed 
on the paper which can be dried and filed. 
In this modification—henceforth to be re- 
ferred to as a print method—the spots are 
said to be sharper than with the gel. Impreg- 
nation is facilitated by addition of 25 per 
cent alcohol. This reagent paper was also 
used (29) on nickel or chromium deposits 
over an intermediate copper coating on an 
iron base; pores reaching down to the iron 
print blue spots, those extending only to 
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the copper give reddish brown marks; when 
the paper has been moistened with am- 
monium citrate, only the latter spots  re- 
main. The particular reagent being corro- 
sive for nickel, it is of course also inad- 
missible in a print method, particularly 
for composite copper-nickel deposits on 
iron. With regard to reagent print methods 
in general, it has been remarked (68) that 
inequalities in the spot pattern arise out of 
local concentration cells caused by unequal 
rate of drying. Also, since advance impreg- 
nation of the paper makes the amount of 
reagent taken up rather indefinite, and 
remoistening with an unspecified amour t of 
water results in ill-defined and unknown 
concentration of the reagent (218), print 
tests can hardly be expected to be repro- 
ducible. Results obtained elsewhere with 
the 1 g/l ferricyanide, 10 g/l sodium chlo- 
ride paper (without agar) are described as 
erratic (34). 


[3B:.3] 
of a ferroxyl reagent, composed of 15 g agar, 
6 g ferricyanide, 60 g sodium chloride, 250 
ce alcohol, 100 cc water (51), consists in 
spraying at 120° F (49° C) for 2 minutes: 
the asserted non-corrosiveness of the test 
cannot be sustained. The same applies 
(218) to a 10 g/l ferricyanide, 5 g/l sodium 
chloride recipe (147). 


Another method of application 


[3B,.4] Full realization of the destructive 
neture of the ferroxyl reagents so far de- 
scribed is expressed in the very thorough 
study (83): With regard to the sodium 
chloride content, it is asserted that its con- 
centration “is not critical although stronger 
solutions accelerate attack of exposed steel’. 
The concentration of ferricyanide ‘“‘should 
be kept as low as possible and still yield 
blue spots’. “In high concentrations of 
ferricyanide, nickel is attacked appreciably 
in the presence of sodium chloride and may, 
therefore, produce pores where the nickel is 
thin but not porous”. Consequently, it is 
recommended to use a very small amount 
of ferricyanide, 0.5 g/l, with a high sodium 
chloride content of 60 g/l. This reagent is 
said to give “most consistent results”. For 
permanent prints, 50 per cent white rag 
bond paper is soaked in the warm solution 
to which 10 g/l agar has been added, and 
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allowed to dry; before use, the paper is 
soaked again in the reagent, this time with- 
out the agar, for 5 minutes and _ pressed 
against the sample at ordinary tempera- 
ture for 5 minutes. This new reagent was 
again shown to be corrosive for nickel 
(224); electrolytic nickel foil 0.012 mm 
thick was severely attacked in one hour as 
shown by countless perforetions seen in 
transmitted light. The number, if not the 
size, Of the perforations was equally im- 
pressive with annealed foil. The same was 
found with somewhat thinner nickel foil 
both by microscopic inspection and analyti- 
cally (218). Consequently, the high sodium 
chloride, low ferricyanide ferroxy] is unsuit- 
able as a porosity reagent. Subsequent 
investigations, (154) in [3B,.7], the same 
laboratory has fully confirmed this finding. 


[3B,.5] An extensive study of ferricyanide- 
sodium chloride combinations of widely 
varying proportions led (218) to the con- 
clusion that the above (83) analysis of con- 
ditions of corrosiveness is not strictly valid. 
In experiments with 0.003 and 0.008 mm 
thick electrolytic nickel foil by microscopic 
inspection and analytically (218), nickel 
remained unaffected for days in pure 50-100 
g/l ferricyanide solutions; consequently, it 
is not correct to state that high ferricyanide 
is a corrosive factor, and there is no point 
in so drastically reducing its amount. Like- 
wise, pure concentrated sodium chloride 
proved to be harmless in still immersion. 
Rapid destructiveness sets in as soon as 
a high sodium chloride content is combined 
with a small amount of ferricyanide as in 
[3B,.4], or in mixtures of medium contents 
of both sodium chloride and ferricyanide as 
in the older recipes, or with high ferricy- 
anide in the presence even of fairly small— 
but not too small—amounts of sodium 
chloride. As an example of the latter, as 
little as over 0.5 g/l sodium chloride with 
50 g/l ferricyanide will render the reagent 
corrosive for nickel; consequently, in the 
presence of a sizable ferricyanide content, 
the chloride concentration cannot under any 
circumstances be termed “‘not critical’’. On 
the other hand, while pure ferricyanide solu- 
tions fail to reveal pores, they are devel- 
oped within some 10-20 seconds in nickel 
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deposits less than 0.010-0.020 mm thick in 
the presence of some 0.1-0.2 g/l sodium 
chloride. Addition of a very small amount 
of sodium chloride seems to be necessary 
to overcome passivation of the walls of the 
pores which impairs their wettability and 
hinders penetration of the reagent to the 
bottom. Reagents with 50 g/] ferricyanide 
and 0.1 g/l sodium chloride at pH above 6 
do reveal pores and were ascertained not 
to be corrosive. With 0.5 g/l sodium chlo- 
ride the reagent is unsafe. Corrosiveness is 
rapidly enhanced by heating, hence applica- 
tion of warm agar gels is highly objectionable. 


[3B:.6] Sodium chloride can be dispensed 
with altogether and replaced by sodium 
sulfate. Solutions of 50 g/I ferricyanide with 
from 0.5 to 50 g/l crystalline sodium sulfate 
gave no indication of corrosiveness for 
nickel foil in 2 weeks’ still immersion (218). 
Porosity patterns are developed more 
slowly (about 2 minutes) than with sodium 
chloride reagents and are less dense. Equally 
non-corrosive but even slower in revealing 
pores are solutions of 50 g/I ferricyanide 
with from 0.5 to 50 g/l potassium nitrate. 
This latter reagent develops only a much 
weaker spot pattern in nickel over iron than 
either sodium sulfate or sodium chloride 
and seems, therefore, only to be active in 
pores of a particular type; there is hardly 
any variation with thickness between 0.003 
and 0.024 mm (218). 


[3B:.7] The corrosiveness and hence the 
unsuitability of the high sodium chloride- 
low ferricyanide ferroxyl test reported from 
various quarters (129, 220) was conceded 
and demonstrated by one of its very au- 
thors (154) who showed that repeated 
application of the test on the same sample 
doubled the number of spots. A modified 
ferroxyl print method (154) seems at this 
stage to be unimpeachable from the point 
of view of possible attack on the nickel 
deposit. A 25 per cent rag bond paper strip 
is coated on one side with a warm (35° C) 
solution of 50 g/l sodium chloride, 50 g/] 
white gelatin and allowed to dry. Just be- 
fore use, it is soaked again in a 50 g/l sodium 
chloride solution and applied to the sample 
for 10 minutes. When the paper has been 
removed from the sample and developed in 


May, 1947 


A.E.S. Researc 


a 10 g/l ferricyanide solution, pores in the 
deposit are reproduced as blue spots on the 
paper. This remarkable procedure avoids 
contact between the deposit and any ferri- 
cyanide-sodium chloride combination; the 
sample is only treated with pure sodium 
chloride which is non-corrosive for nickel 
(218, 224) but evidently able to dissolve 
iron and transfer it to the paper as ferrous 
chloride. Repetition of this modified proce- 
dure on the same sample gave unchanged 
spot patterns; application to a sample 
previously mistreated with the old, corro- 
sive ferroxyl reagent left the last reading 
unaltered. Further experimental develop- 
ment of this “‘two stage” testing principle 
is indicated. 


[3B:.8] Ferroxyl reagents have been vari- 
ously used on deposits of nobler, or passive, 
metals other than nickel on iron and steel. 
Chromium on iron tested (43) with 1 g/I 
ferricyanide, 10 g/l sodium chloride gave in 
30 minutes more sharply defined spots and 
lines than with agar. Porosity of cobalt and 
cobalt-nickel alloy deposits (85, 111) is tested 
in the same way as that of nickel. Applica- 
tion to gold deposits on iron-nickel alloys is 
reported (219). For silver on iron, a com- 
position of 0.79 g/l ferricyanide, 9.7 g/l 
sodium chloride and 9.75 g/l agar was em- 
ployed (150) at 60° C with immersion for 
exactly 5 minutes. Use of ferrozyl gel was 
Slight attack of 
silver by ferroxyl is reported for the re- 
jected test (163); according to (143), the 
60 g/l sodium chloride, 0.5 g/l ferricyanide 


also reported by (176). 


reagent also attacks silver producing per- 
forations in 0.001 inch thick foil in 30 
minutes. The new two-stage print method 
[3B;.7] deposits is accepted for silver (148). 
Ferroxyl has been used on copper over iron 
(7) since the very introduction of the 
reagent; the one-stage test is said not to be 
satisfactory, but the new two-stage print 
method is recommended (198 bis). Ferroxyl, 
occasionally used on lead deposits over iron 
(67), is said (198 bis) not to reveal as much 
porosity as a solution of 10 g/I ferricyanide 
and 20 g/l sulfuric acid (173 bis, 185) ap- 
plied after washing the specimen with 10 per- 
cent sulfuric acid, spots appearing within 
one minute. Relatively extensive appli- 
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cations of ferroxyl methods are reported to 
tin coatings on iron and steel. The original 
Walker reagent [2.2] is said to attack tin 
(68); with gelatin added, fewer spots are 
counted than without it. With a reagent 
containing, per liter, 250 g gelatin, 15 cc of 
10 per cent ferricyanide solution, 1 cc hydro- 
chloric acid of sp. gr. 1.20, 25 ce glycerol, 
0.5 ce chloroform (12, 115 bis) at 38 to 41° 
C, it was found that setting should occur 
within 10 to 15 minutes as the count varies 
with the rate of setting, that results ob- 
different 
cannot be compared, and that areas where 
alloying (FeSn2) has 
spots with ferricyanide even when no pores 
Another test is 
(25 bis) in which the sample is treated with 


tained with batches of gelatin 


occurred give blue 


are present. described 
5 per cent sulfuric acid for 2 minutes, rinsed, 
and exposed for 24 hours in a warm solu- 
tion of ferricyanide with 7.5 g gelatin and 
2.5 g glycerol per 100 cc. When a recipe 
(68) of 1 per cent ferricyanide, 0.5 per cent 
sodium chloride, said to be non-corrosive to 
tin, was used both in an immersion and 
paper print test, the print method invaria- 
bly gave the higher pore counts. Also, pure 
1 per cent ferricyanide failed to produce 
spots on 2 hours’ immersion, but spots did 
appear when the pure reagent was used in 
paper. With 
higher than 0.5 per cent, the tinplate is 


sodium chloride contents 





attacked (68); 
number of pores revealed under these cir- 


interestingly enough, the 


cumstances is lower than in the absence of 
attack. 
cyanide, to be applied for 6 hours, is men- 
tioned (86). 
g/l ferricyanide, 5 g/l sodium chloride, 0.08 


Paper soaked in 1 per cent ferri- 
Paper impregnated with 10 


g/l Tergitol as wetting agent (187) gave 
fine spots so numerous that count was im- 
possible and only the general appearance 
of the plate could be estimated. Another 
test (95) uses cellophane soaked for one 
minute in a 7 per cent ferricyanide solution 
with 7 drops of concentrated sulfuric acid 
per liter, drained, and applied for 45 min- 
utes. There is no way of appraising all this 
wealth of reports without extensive experi- 
mental checks. 

3B,.9] 


reagents are provenly unsafe and the re- 





While most of the older ferroxyl 


sults obtained inconclusive, and while fur- 
ther confirmation is still needed for many 
other tests of the same type, newly devel- 
oped ferroxyl methods [3B..5, 6, 7] appear 
to be demonstrably above the suspicion of 
specific 


being significantly corrosive for 


metal deposits. Consequently, the origi- 
nally porous nature, particularly of deposits 
of nickel on iron, demonstrated by such 
methods can be considered as_ established 
beyond reasonable doubt. 


(To be continued) 





Society Publications in Libraries 


~ 


The information given in the March, 1947 
issue should be amended as follows: 
*Library of Congress, Washington, D. C. 
THe Monruity Review, 1914 
Proceedings, 1930-1931, 1933—complete 
John Crerar Library, Chicago, Tl. 
THE Review, 1914 
*Los Angeles Public Library, according 


complete 


MONTHLY complete 
to recent information, is equipped to supply 


photostat service and should have been 
marked with an asterisk. 

With the exception of twenty issues sup- 
plied from the Executive Secretary’s office, 
all missing issues for John Crerar Library 
were furnished by the late Mr. W. G. Bott, 
Sr., of Oak Park, 


Chicago Branch 


Ill., and member of the 


whose contribution is 
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much appreciated. 

We also gratefully acknowledge receipt of 
back issues of Tok Montuiy Review dur- 
ing the past two months from the following: 

Hanson-Van WINKLE-MuNNING Con- 

PANY, Matawan, N. J. 
INDIVIDUAL 
Easton, Pa. 


DriInkKiInc Cup Company, 


St. Louis Mera Crarts, Inec., St. 
Louis, Mo. 
Ray J. BrrGuouip, Rochester, N. Y., 


Rochester Branch 

Joun M. FreEBuRGER, Warminster, Pa. 

CHARLES F. WuHa.uey, Grand Rapids, 
Mich., Grand Rapids Branch 

E. R. Witurams, Los Angeles, Calif., Los 
Angeles Branch 
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FOR NICKEL PLATING USE 








NICKEL 


SULPHATE CHLORIDE 
CARBONATE 


NOW AVAILABLE FOR IMMEDIATE SHIPMENT 
QUICK DELIVERY ALSO 
ALL TYPES OF NICKEL ANODES 


Cast McGEAN Besplates. . . . 99% Plus 
Rolled Depolarized . . . . . 99% Plus 
Rocarb (Rolled Carbonized) . 99% Plus 
Cast Ovals—Special Shapes. 95 / 97% 


THE McGEAN CHEMI 


CLEVELAND 15, OHIO 
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By DR. HAROLD J. READ 


Associate Professor of Metallurgy 
The Pennsylvania State College 


INDUSTRIAL CARBON by C. L. Mantell, 1946, 
X + 472 pages. D. Van Nostrand Com- 
pany, Inc., 250 Fourth Avenue, New 
York City. Price, $7.59. 

Of all the elements in the periodic table, 
probably more has been written about 
carbon than any other—but ‘most of the 
writing has concerned the compounds of 
carbon (organic chemistry) and fuel tech- 
nology. Dr. Mantell has, however, discussed 
the industrial utilization of carbon as an 
element and, in the second edition of his 
useful book, has brought his treatment of 
the subject up to date. Since there are so 
few books in this particular field, it is grati- 
fying to find that the volume under review 
is eminently satisfactory. 

We do not have space to discuss individu- 
ally the twenty-five chapters which comprise 
the book, but some indication can be given 
of the scope of the text. 

The first chapters are devoted to descrip- 
tive matter on the naturally occurring forms 
of carbon and to the manufacture, proper- 
ties, and uses of the several blacks—carbon, 
lamp and acetylene. A chapter on pigments 
presents this important use of carbon in a 
succint manner. 

The electroplater will be particularly in- 
terested in the four chapters on the use of 
carbon as an adsorbent material since it is 
frequently used in the purification of plat- 
ing solutions. It is unfortunate from the 
plater’s viewpoint that there are substan- 
tially no specific references to the treatment 
of plating solutions. The value of this sec- 
tion of the book will be in the supplying of 
general background material. 

The greater part of the text deals with 
the manufactured or fabricated forms of 
carbon. The raw materials, preparatory 
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processes, etc., for the making of both the 
amorphous and graphitic forms of carbon 
are discussed in considerable detail. This 
section serves as an introduction to several 
chapters dealing with the production, prop- 
erties and uses of a number of specific classes 
of manufactured items, namely, electrodes, 
brushes, are light and illuminating carbons, 
carbon specialties and resistors, carbon as a 
material of construction, porous carbon, 
electronic tube anodes, and refractories. For 
these chapters on specific applications, Dr. 
Mantell has enlisted the services of several 
authors who are specialists in each of the 
several fields. 

The last two chapters present a thorough- 
going resume of analytical procedures, test- 
ing methods, and physical and chemical 
properties. A compact, neat and extremely 
useful finding list for analytical and testing 
methods is included as the introduction to 
the chapter dealing with these subjects. 
Many tables of pertinent data are to be 
found in the section on physical and chem- 
ical properties. The former includes prop- 
erties often described as mechanical, such 
as tensile strength, hardness, etc. 

The text is abundantly illustrated with 
excellent line drawings and photographs 
which are, for the most part, quite satisfac- 
tory. It must be remembered, of course, that 
the photography of carbon objects is much 
akin to the old problem of photographing a 
black cat at midnight in the dark of the 
moon. 

Both name and subject indexes are pro- 
vided, and the author is to be congratulated 
on their excellence. There is nothing more 
gratifying about a reference text than to be 
able to find quickly and easily the material 
one is seeking. 
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How. Many Strikes? 


F YOUR tanks go to bat with corrosion 
strikes already on them the final score 
won’t be so good. Give them a break—a fair 
chance to stay in the game—by designing for 
corrosion resistance as well as for capacity. 


Stortswelded tanks have been defeating cor- 
rosion—and giving the best service to cus- 
tomers—for more than twenty years. They 
have demonstrated that corrosion hasn’t a 
chance against proper design. 


Send your corrosion line-up to Storts for 
plans and proposals on tanks that stay in the 
game and help to win better profits. 


STORTS WELDING COMPANY 


42 Stone Street Meriden, Conn. 


Manufacturers of Welded Fabrications to Specification 
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BALTIMORE-WASHINGTON BRANCH 
The March meeting of the Branch was 
held at Reichart’s Restaurant in Baltimore 


on the 12th. We heard two talks on unusual 
and interesting aspects of electroplating. 

Mr. Kearns of the Bureau of Aeronau- 
tics spoke on “Deposition of Non-Metallic 
Coatings on Metals’. He discussed the 
theory of plating non-metallic substances, 
such as rubber, ceramics, graphite, ete., on 
metal objects. 

Mr. Irvine Corte of the Army Medical 
Center at Walter Reed Hospital spoke on 
*“Electroforming of Molds for Cosmetic 
Mr. Corte 


has developed a process for electroforming 


’ 


Gloves from Flexible Positives’. 


permanent metal molds from plastic forms 
for making artificial hands for war ampu- 
tees. He exhibited interesting plastic gloves 
made from the electroformed molds _ that 
showed a surprising degree of reproduction 
of detail. 

Extreme interest was shown with nearly 
all of the forty-six present entering into the 


GRacE RippELL, Secretary. 
¢ 


BRIDGEPORT BRANCH 


Twenty-eight members and guests were 


discussion. 


~ 


present at the March 7 meeting. 

PRESIDENT GOLDMAN reported on the 
progress of the Regional Meeting Commit- 
tee. Frank J. Katarus, Chairman of the 
Exhibit Committee advised that Hotel Stat- 
ler has allocated space for the Branch ex- 
hibits. The Research Committee for Sus- 
taining Memberships had contacted thirteen 
firms by letter. 

Two new members were elected and one 
was received by transfer. 

After a thorough discussion, President 
Goldman appointed the following to study 
the “‘Revision of the Constitution of the 
A. E. 5S.” and report at the next meeting: 
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ArtHour McNew, Raymonp J. Kwasnik> 

CarRL ScHAEFER, WILLIAM EHRENCRONA 

Frank Kavtarus, CHARLES L. TEMPLE. 
JosEPH G. STERLING, 


Secretary-Treasurer. 


BRIDGEPORT BRANCH 
The members of the Bridgeport Branch 
were the guests of The Electrolux Corpora- 
tion in its Old Greenwich plant on March 
21. This meeting was the most successful 
and enjoyable meeting ever held, and we 
wish to thank Messrs. Mitron Hopces 
and Witiiam Murray, Finishing Superin- 
tendent and Works Manager, respectively, 

for their generosity and helpfulness. 
Following a delicious dinner served to 
the 106 members present by The Electrolux 
Corporation, the members visited the plat- 
ing and finishing departments. They are 
among the most modern and well kept in 
this section of the country. One of the most 
interesting sights was the disposal system 
It is the first of 
its kind in the country and was installed 


for plating room waste. 


through the combined efforts of the Corpora- 
tion, Mr. CopeELAND, Proressor Hoover, 
and Mr. Wituram Wise of the State 
Water Commission. 

The waste waters are pumped into eight 
20,000-gallon tanks where it is treated with 
chemicals and allowed to settle for several 
hours. The water is then siphoned off and 
the sediment pumped into trucks and 
carted away. 

The evening was highlighted by a talk 
by Mr. Witiram Wise of the State Water 
Commission. In his very informative and 
interesting presentation he stated that the 
State of Connecticut is working on a dis- 
posal system that will not only treat the 
waste but will recover many of the valuable 
materials that now go down the sewer. 
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Out-of-town members included our old 
friend and former member, Ratpw McC anan, 
chairman of the waste disposal project of 
the Research Committee, and Dr. FrEp 
GURNHAM and Mr. D. C. RuEEmMs who are 
working on the research project at Yale 
University. JosEePH G,. STERLING, 

Secretary-Treasurer. 
* 


BUFFALO BRANCH 
The Buffalo Branch held its regular 
monthly meeting on March 14 with Vice- 
President Dr. C. J. 
the chair. 
The Delegates to the Convention were 


WERNLUND in 


instructed to vote no on the proposed 
Constitution change. 

A committee consisting of B. Kircnorr, 
A. Lamprecut and K. SHumway was ap- 
pointed to arrange the summer picnic. 

Witi1am ForHertncHaM reported that 
the Buffalo Public Library will subscribe to 
Tue Montuty Review. 

LIBRARIAN C, LoGaN introduced Mr. W. 
H. Jackson of The Udylite Corporation, 
Detroit, Mich., who gave his very interest- 
ing lecture on “‘Horizontal Plating Barrels 
and Auxiliary Equipment” (THe MontHtiy 
Review 33, 1162 (1946) ). The many ques- 
tions asked by the members were promptly 
answered by Mr. Jackson. 

J. Rurr, Secretary. 
v 


CHICAGO BRANCH 

About one hundred members and guests 
were in attendance at the regular meeting 
on February 14. 

Mr. O. B. Gorvon of Behr-Manning dis- 
cussed the wide variety of uses of coated 
abrasive belts for polishing, a subject of 
special importance at this time because of 
the difficulties experienced in obtaining glue 
for set-up polishing wheels. Mr. Gordon 
first outlined the methods and gave a 
detailed description of the abrasive grain 
sizes available in polishing belts and also the 
dimensions of the belts which can be fur- 
nished promptly. He then touched upon 
the comparative length of life of abrasive 
belts and set-up polishing wheels, which he, 
in his experience, had found very favorable. 
Details of the type of lubricants which he 
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had found satisfactory for use with belts 
were presented. Certain equipment sup- 
plementary to the polishing lathe are re- 
quired: a back stand idler, and wheels used 
in conjunction with the belts. The wheels 
may be rubber base, felt, or pneumatic. 
The method lends itself well to strapping 
operations, 

After the meeting, Mr. Gordon and 
three other gentlemen from Behr-Manning, 
Messrs. THorson, SALMONS and Brooks, 
gave a practical demonstration of belt pol- 
ishing methods on a small lathe which they 
had set up in the hall. 

That interest in this method was consid- 
erable was shown by the discussion that 
followed and the attention which was paid 
to the practical demonstration. 

The question box was quite well loaded 
also. 

G. Stuart KRENTEL, 
Review Correspondent. 


* 
CHICAGO BRANCH 


At the regular meeting on March 14, one 
of our members, Mr. Ernest H. Lyons of 
the Meaker Company, showed moving pic- 
tures which he had taken on a trip into 
Utah. He had made an extensive pack trip 
on horseback through some recently opened 
country and his scenic shots made a good 
many of the assembled members quite dis- 
satisfied with Chicago; however, since he 
did not run across a single plating shop in 
three weeks, the question was raised as to 
what a displaced plater would live on. No 
satisfactory answer was returned to this 
question. 

The question box was well loaded and 
some interesting discussions ensued, 

We had some ladies as guests and, in 
addition, refreshments after the meeting. 

G. Stuart KrENTEL, 
Review Correspondent. 
* 
COLUMBUS BRANCH 

There were fourteen members and _ six 
guests present at the regular monthly meet- 
ing on April 4 in the Battelle Auditorium. 
The feature of the evening was a movie and 
talk presented by Mr. J. W. McCracken 
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of the Mine Safety Appliance Company on 
the development and use of respirators for 
industrial workers. 

A business session was held at which the 
main topic of discussion was the proposed 
new constitution. The Board of Managers, 
C. L. Faust, L. L. Haas, and W. J. Neri 
presented a report of their study oi the 
matter. A motion was passed instructing 
the Board to prepare a letter to the National 
Society presenting certain objections to the 
constitution as now published. 

A Nominating Committee composed of 
Water Denny (Chairman), W. P. Rurmo- 
LER and C. J. SLUNDER was appointed to 
prepare a list of candidates for next month’s 
annual election meeting. This meeting will 
be held on May 2 at Hoffman’s Gardens. 
Dinner will be served at 7:00 P. M. 

Crioyp A. SNAVELY, 
Second Vice-President. 


DAYTON BRANCH 

At the regular meeting on March 14, 
PRESIDENT MOLINE commended the com- 
mittees on the successful Second Annual 
Educational Session and Dinner Dance. 

Mr. Wim Neri of the Columbus 
Branch was Honorary Chairman of the well- 
attended afternoon Session. Speakers were 
Mr. W. B. Stopparp who discussed “Basic 
Problems in Electroforming”’, Dr. B. AGruss 
whose topic was “Alkane Sulfonic Copper 
Plating’, and Mr. Joun Braver of the 
Dayton Branch who presented “Copper 
Plating by the Day-Brite Process”. Each 
of the speakers were well informed on their 
subjects, and many questions were asked 
the speakers after the meeting. The evening 
Dinner and Dance was a very happy affair 
and* everyone attending really enjoyed 
himself. 

S. C. Putzan then introduced Mr. B. G. 
Bowman of the Standard Steel Spring Com- 
pany who gave a paper on “Corronizing’’. 
Following a discussion of the process, the 
industrial uses to which it is put, and its 
advantages, Mr. Bowman presented slides 
of actual plant layouts. Many questions 
were asked by the members. 

RavpH CLINEFELTER, 
Secretary-Treasurer. 
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DETROIT BRANCH 


The March meeting was held on Friday, 
March 7. 


Following the election of a half dozen men 
to membership, PrEstipENT WILSON called 
upon WALTER PInNER, Chairman of the 
Nominating Committee, to present its slate 
for next year’s Officers. It included the 
incumbents and, in addition, Grorcr 
NANKERVIS for the First Vice-Presidency. 
The following were nominated to the Board 
of Managers: Epcar W. Jones, WALTER 
Pinner, and CLeveLanp Nixon. Nominat- 
ing slips will be mailed to all members so 
that they may add their nominations prior 
to election at the next meeting. Cari 
HevussNER and CLEVELAND NIXON were 
nominated to be Delegates to the June 
Convention. 


Mr. Nixon was appointed chairman of a 
committee to study the proposed new Con- 
stitution and abstract it so that each mem- 
ber may have the essentials and be able to 
vote intelligently on instructions to the 
Delegates. 

Following the presentation of the motion 
picture, “‘ The Story of Nickel’, courtesy 
The International Nickel Company, which 
proved to be very interesting and instruc- 
tive, LipraRIAN PitisBury introduced our 
old friend Mr. Georce Hocasoom, 8r., 
who spoke on “Notes on the Cleaning of 
Steel”. As usual, Mr. Hogaboom’s talk was 
thoroughly interesting, and many valuable 
points, gained from his years of experience 
in the plating industry, were passed on to 
us. He stressed the need for knowing what 
soil is being removed in cleaning operations 
and its effect on the cleaning solutions, the 
importance of the ratio of silica to caustic 
in silicate cleaners, and the trouble that can 
be caused by sulphur bearing materials in 
drawing compounds. He also mentioned 
that a great deal of trouble has been caused 
by invisible oxides on apparently clean steel 
surfaces and mentioned the copper sulfate 
test as a practical one to determine when a 
surface is chemically clean. 


A very lively question and answer period 
followed. 
R. H. Duptey, 
Publicity Chairman. 
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DETROIT BRANCH 

The April meeting of the Detroit Branch 
was held as usual at the Hotel Statler on 
April 4, PREsipENT Wi1son presiding. 

All of the present Officers were re-elected 
for a second term, with Grorce L. Nan- 
KERVIs filling the vacancy left by the death 
of Pact Srravsser. Board of Managers 
for the ensuing year were elected and dele- 
gates for the June Convention were chosen. 

George L. Nankervis gave a short progress 
report on the convention plans and the 
arrangements being made for the Industrial 
Finishing Exposition. 

Last year’s World Series motion picture 
was to be presented, but through some 
strange alchemy of Briggs it turned out to 
be a picture presenting their Beauty-Wear 
bathroom fixtures. 

Miss Grace RippeE.u of the National 
Bureau of Standards spoke on the subject 
of “Electrodeposition of Tungsten Alloys”. 
Three main alloys were touched on: tung- 
sten-nickel, tungsten-cobalt and tungsten- 
iron. Curves were presented showing con- 
ditions for various percentages of tungsten 
in the alloy deposits. The anode efficiency 
of these baths is 100 per cent and the cathode 
efficiency is 60 to 85 per cent depending 
upon the alloy and system used. 

Miss GENE KELLOGG presented a very 
fine paper on “A Magnetic Gauge for Meas- 
uring Composite Copper-Nickel Coatings”. 
It was very interesting to note that a method 
has been developed whereby the thickness- 
of the individual layers of composite coat- 
ings may be determined. This should meet 
wide acceptance in the plating industry. 

Following the meeting refreshments were 
served to the enjoyment of all. 

R. H. Dup.ey, 
Publicity Chairman. 


e 
GRAND RAPIDS BRANCH 


Four applications for membership were 
received at the Branch meeting on Feb- 
Truary 14. 

A report was made on the Annual Educa- 
tonal Session and Dinner Dance sponsored 
by the Branch on February 1. Mr. Frank 
Savace, A. E.S. President, was Chairman 
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of the Educational Session which he handled 
graciously and efficiently. The speakers for 
the Session presented papers of highest cali- 
ber—Mr. Watter Mouine on “Electro- 
lytic De-Burring’”’, Mr. CLEVELAND Nixon 
on “Notes on Nickel and Chromium Plat- 
ing’, and Mr. Maurice R. CaLpWELL on 
“Recent Developments in the Finishing of 
Zinc Base Die Castings”. The Session was 
well attended, and a lively discussion period 
followed the presentation of the papers. 

The Dinner Dance, held later in the eve- 
ning, surpassed all past standards, and those 
attending had a wonderful time. 

Mr. JoserpH Mazi, our speaker at the 
February 14 meeting, presented a _ well- 
prepared paper on the development of elec- 
trolytic polishing. He mentioned all of the 
better known applications, the solutions 
used, and the precautions to be observed 
in their use He also referred to certain 
other solutions which have a brightening or 
polishing effect surpassing that of the 
conventional bright dip but which do not 
require electric current. A short discussion 
followed. Those attending derived consid- 
erable benefit from Mr. Mazia’s talk. 

Following adjournment, the hotel served 
the usual refreshments. 

Ranson B. PERKINS, 
Secretary. 
e 


HARTFORD BRANCH 

The March 17 dinner meeting of the 
Hartford Branch was enjoyed by fifty mem- 
bers and guests. Grorce Hocasoom, intro- 
duced by TrcunicaL CHAIRMAN RALPH 
McCanan, did a splendid job of pinch- 
hitting for GrorGE JERNSTEDT, originally 
scheduled to speak at this meeting. Mr. 
Hogaboom, a pioneer in this field of finish- 
ing, spoke on “Plating on Glass and China’”’. 
He covered the subject well, giving a rather 
complete history of the progress of the art 
from its beginning to its present position. 
After he had been given a rising vote of 
thanks, the meeting was adjourned and 
refreshments were served. 

F. W. Situ, Secretary. 
* 


LANCASTER BRANCH 
The regular monthly meeting was held on 
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March 14 in conjunction with an afternoon 
visitation to the plant of the Bethlehem 
Steel Corporation in Steelton, Pa. Among 
the interesting things we saw during the 
three-hour tour through the plant were the 
rolling of railroad rails, the tapping of a 
blast furnace, and the operation of an open- 
hearth furnace. 

After a delicious dinner in Shelleys’ Res- 
taurant in Steelton, we met at the Aircraft 
and Marine Corporation Laboratory in Har- 
risburg, Pa., with forty-nine members and 
guests present. It was voted to cancel the 
Ladies’ Night affair planned for April. 
PRESIDENT Harotp KILHEFFER appointed 
the following to the Nominating Committee: 
Rotanp Hoenstine, Chairman; WILLIAM 
Forpney and Karxk Nuss. 

Our speaker, Mr. M. I. Jackson, Phila- 
delphia District Manager of Behr-Manning 
Company of Troy, N. Y., was introduced 
by CHarLtes Snyper. Mr. Jackson who 
spoke on “Belt Polishing’ pointed out that 
it was started in 1940 but did not become 
popular until 1948. Many polishing jobs 
could be handled faster, more efficiently and 
cheaper by the belt method. Unlike headed- 
up wheels, polishing belts are not suscepti- 
ble to changes in atmospheric conditions. 
The contact wheels used in belt polishing 
are now contour shaped to polish curved 
articles. 

After his talk, Mr. Jackson showed us a 
movie of the manufacturing of Abrasive 


Belts. He also displayed several types of 
back stands, contact wheels and abra- 
sive belts. 


After the meeting adjourned, we were 
treated to refreshments by Charles Snyder. 
H. Cray Brusaker, Secretary. 


LOS ANGELES BRANCH 

The Los Angeles Branch held its regular 
meeting on March 10 in the Elks’ Club, 
where seventy-two dinners were served and 
an estimated ninety-five persons attended 
the meeting. 

Following the dinner, Presipent D. N. 
E.LprEp opened the meeting with a disserta- 
tion on “Perchloric Acid in Plating Shops’’. 
The O’Connor explosion resulted in a thor- 
ough investigation of hazards in plating 
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shops. He advised that stores of chemicals 
be segregated in accordance with their 
hazards, that handling of acids be permitted 
only under proper supervision and by au- 
thorized and competent individuals, that 
the foremen be responsible for the chemicals, 
that safety practices be inaugurated and, 
last but not least, that the shops be 
cleaned up. 

Mr. Wattace G. Imnorr, President of 
the Wallace G. Imhoff Company, then deliy- 
ered a paper on “An Interpretation of the 
Action of Inhibitors in Pickling’. Mr. 
Imhoff reviewed the pickling art back to its 
beginning in 1806 and presented a compre- 
hensive list of references on_ pickling 
inhibitors. 

Mr. Steruinc Pratt of the National 
Carbon Company described the physical, 
chemical and engineering properties of Kar- 
bate equipment and exhibited Karbate fit- 
tings. A general discussion on both papers 
followed. 

President Eldred, speaking for his commit- 
tee on the revised Constitution, reviewed 
briefly its meeting of March 3. The findings 
will be written up and forwarded to the 
National Committee and a report made to 
the Branch at its next meeting. Seconp 
Vice-Presipent FRANK BunKER’s offer of 
the facilities of the L. H. Butcher Company 
cafeteria for the May meeting, including a 
buffet lunch, was gratefully accepted. 

President Eldred announced his appoint- 
ments of committees for the Annual 
Educational Session and Dinner Dance 
scheduled for March 22, as follows: 


EDUCATIONAL SESSION 
Chairman; LipRARIAN GILBERT EXTALE 
Reception and Registration: JoHn MERI- 
GOLD, ERNIE Francis and Ep WILLIAMS 

Ticket Sale and Collection for Luncheon: 
Ray Bray, At Sutzincer and Jor 
SUNDERHAUS 


Dinner Dance 
Tickets and Reservations: Emmette Hot- 
MAN, Ep WELLS and AL SULZINGER 
Table Arrangements, Reception and Seating: 
CLARENCE THORNTON, Marcus Ryn- 
Kors and Earu Corrin 
Entertainment: Howarp Woopwarpb 
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Exhibits and Door Prizes: Frank BUNKER 
and Don BrpwELL 
E. R. Hotman, 
Secretary-Treasurer. 
* 


MONTREAL BRANCH 

__ The Branch held a regular meeting in the 
Mount Royal Hotel on March 4, with 13 
members and two guests present. The 
Executive Secretary’s letter on the use of 
perchloric acid was appreciated by all as 
an example of how the Supreme body is 
working for the benefit of all members. 

LisraRian J. T. Reisenserc then con- 
tinued the discussion begun in January 
which this time centered around plating 
room hazards and the indiscriminate use of 
chemicals by some platers. It was gener- 
ally agreed that not only should more atten- 
tion be paid to the dangerous chemicals but 
also to the proper use of any chemical. 

A committee was selected to study the 
proposed revision of the Constitution. A 
Branch Exhibits Chairman was appointed. 
A Nomination Committee was proposed and 
accepted. : 

One new member was elected and there 
was one application for membership. 

Wriu1aM Guover, Secretary. 
s 


MONTREAL BRANCH 

Twenty-two members and six guests were 
present at the regular April meeting, a 
record for the Montreal Branch. 

After the usual preliminaries, the chair 
was turned over to the librarian who intro- 
duced Mr. H. W. Sussman of Columbia 
Electric Manufacturing Company who spoke 
on “The How and Why of Tank Rheostats’”’. 
This was the first time the Branch had been 
addressed on this subject. The interest 
shown by all present indicated their appre- 
ciation of the speaker and his efforts. A 
hearty vote of thanks to Mr. Sussman. 

There was one election and one member 
suspended for non-payment of dues. 

A new slate of officers was unopposed and 
unanimously elected. 

Mr. J. H. Feeey asked convention dele- 
gates to meet and study the new consti- 
tution. 

Witu1am Guiover, Secretary. 
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NEW HAVEN BRANCH 

The New Haven Branch held its “January 
Social” on the 14th in Hotel Taft. 

Presipent Jog Cooke welcomed the 
members and guests and introduced the 
speaker Sia Hacen, a former Minnesota 
lumberjack who spoke of his experiences 
following the footsteps of the famous Paul 
Bunyan. 

The lucky members extend their thanks 
to the following firms for their door prizes: 
Fred Gumm Chemical Company, Wyandotte 
Chemical Corporation, Lea Manufacturing 
Company, Enthone Company, Hanson-Van 
Winkle-Munning Company, MacDermid, In- 
corporated, La Salco, Inc., and Industrial 
Filter Company. 

Pretzels, beer and potato chips gave the 
members pep to sing a new verse to our 
“Red Wing” song led by Hank KELLNER 
and accompanied by CHARLIE KOoELBL on 
the piano. 

The Platers Quartet consisting of Jack 
GorMLEy, leader, Doc Garner, Dick 
JoHNson and Jim CREAMER was voted the 
best in New England by judges Jack ENG- 
LisH and At JAEKLE. A genial good time 
was had by all. B. J. GAFFNEY, 

Secretary-Treasurer 


® 
NEW HAVEN BRANCH 


PRESIDENT JoE CooKE opened the Feb- 
ruary 11 meeting and had CHarrMAN KELL- 
NER of our New England Region bring the 
members up to date on the plans for the 
coming affair. The meeting was then 
turned over to TecHNICAL CHAIRMAN 
GrorGe Knecut who joined the members 
in extending to Mr. Myron Dicer of 
Hanson-Van Winkle-Munning Company a 
healthy welcome. 

Mr. Diggin’s subject, “Periodic Reverse 
Plating”, has aroused much interest in the 
plating field through its possibilities. The 
speaker covered his subject thoroughly and 
received a rising vote of thanks for 
delivering another of his interesting tech- 
nical talks on new plating procedures which 
always are valuable information to the 
plater. B. J. GAFrNey, 

Secretary-T reasurer. 
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NEWARK BRANCH 


The Newark Branch held its Annual Open 
Winter Educational Session on March 7 
with a “Symposium on Electropolishing”. 
PresipeNt JoHN De Yries opened the 
meeting and LIBRARIAN ZACHARY IRENAS 
introduced the speakers. 


Mr. ALpert Hows of Federal Telephone 
and Radio Corporation and a member of 
Newark Branch spoke on “An Introduction 
to Electropolishing’. Using the phosphoric- 
sulphuric acid bath, he had electropolished 
all types of metals such as steel, copper, 
aluminum and stainless steel. Irregular 
shapes and sizes lend themselves well and 
are polished all over. The work may be 
done in full automatics on such items as 
chain or wire. Mr. Howe has patented a 
method of electropolishing in a barrel. The 
copper contacts in the barrel become pas- 
sive after the first two minutes and the 
work, being in contact with the copper at 
all times, polished very nicely without 
affecting the copper contact. 

Mr. Witiarp Hu ts, Manager of Schnef- 
fle Brothers Company, also a Newark 
Branch Member, had for his subject, “The 
Economic Aspects of Electropolishing”. 
With the phosphoric-sulphuric-chromic acid 
solution, irrgularities in the brilliance of the 
finish became apparent in relatively flat 
surfaces. The amount of metal removed is 
about 2 to 4 per cent by weight when arti- 
cles with points, such as some surgical in- 
struments, are electropolished. An allowance 
should be made for the removed metal so 
that the desired point be obtained. Mr. 
Hults passed around numerous elecropol- 
ished samples of nail files, tweezers, wire 
mesh and dental forceps together with sam- 
ples that were not electropolished to show 
the difference in finish. He gave in detail 
the savings on parts which are almost 
impossible to buff, and even then do not 
have a very high lustre. 


Mr. Kennetn Huston, of the Rustless 
Iron and Steel Company of Baltimore, Md., 
and A.E.S. First Vice-President, discussed 
“Electropolishing of Stainless Steel’ with 
citric-sulphuric acid electrolyte. A newly 
made solution has a tendency to solidify on 
cooling but goes back into solution on 
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reheating. When it has picked up enough 
metal it will not solidify. Many stainless 
steel articles are being electropolished, such 
as refrigerator trays and racks, kitchen 
utensils, surgical instruments, toaster doors, 
tubing and pipe fittings. The cathode is 
lead, the voltage of 6 to 12 volts, the current 
density 70 to 250 asf, the temperature 185° 
to 200° F. An assistant polished samples 
brought by the members during the talk, 
and later gave out samples of electropolished 
paper clips, 

An open discussion of all three papers 
followed, and each speaker answered the 
questions addressed to him. The members 
were then invited to partake of the refresh- 
ments donated by the Oakite Company. 
This meeting had the largest attendance of 
the 1946-1947 season. 

GeorcE Reuter, Assistant Secretary. 


PHILADELPHIA BRANCH 

The Branch had one of their usual Broad- 
wood Hotel dinner meetings for March with 
all the officers and some sixty members 
present. Nat VERRELLE and his assistant 
Harry Brown did a good job with the 
dinner arrangements and the refreshments. 

At the request of Lisprarian Hirscz, 
PRESIDENT ORLIK introduced Mr. Epwin 
F. Orrens, Plating Chemist with the Philco 
Corporation and a member of our Branch, 
whose subject was “Chromate Coatings for 
Zinc and Cadmium”’. 

Having predicted that the scarcity of cad- 
mium would continue, the speaker gave a 
very interesting survey of the use of such 
chromate coatings as Cronak, Iridite, and 
Anozine on parts zinc plated with the now 
widely used high speed solutions. He also 
presented accelerated methods of testing 
and evaluating the coatings so that the 
members may advise their customers as to 
the best finish for the particular type or 
use of the article. The value of the bright 
dips for the continued use of zinc plating 
and the use of chromate coatings as a base 
for organic coatings were also stressed. 
President Orlik led the branch in a rising 
vote of thanks for Mr. Ottens. 

Three applications were referred to the 
Board of Managers and five approved appli- 
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cants were elected to membership, along 
with an in-transfer. 

The members had a fine time talking 
shop and visiting from group to group dur- 
ing the balance of the evening. 

Paut MENTzER, Sr., Secretary. 


PITTSBURGH BRANCH 

The regular monthly meeting was held at 
the Keystone Hotel on February 20 and 
was preceded as usual by a dinner. Due to 
very heavy snow, the attendance was re- 
duced to sixteen at the dinner and twenty- 
five at the meeting. 

Dr. D. T. Ew1ne of Michigan State Col- 
lege was the principal speaker and gave an 
interesting account of some of the work he 
istcarrying out under the sponsorship of our 
Society on methods of detecting and remov- 
ing impurities in electroplating solutions. 
Following the presentation of his talk, he 
replied to a number of questions on specific 
problems brought up by those present. 

R. A. Dimon continued his series of talks 
on the general subject, “Fundamental Prin- 
ciples Underlying Electroplating’ with a 
discussion of ‘‘Porosity”’. 

An exhibit of decorative plating was shown 
by the Pittsburgh Refinishing Company. 

Ricuarp A. Dimon, 
Secretary-Treasurer. 


SAN FRANCISCO BRANCH 

A regular meeting was held in the El 
Curtola Restaurant in Oakland on February 
20 with twenty-one members and five guests 
attending. 

It was decided to proceed with the class 
in electroplating and divide it into two sec- 
tions, each to meet on one side of the bay. 

The President recommended that a mem- 
bership drive be undertaken and appointed 
SranLEy Coe chairman and J. LeStre, A. 
KistLer and R. SorrELLs members of the 
Membership Committee. 

One applicant was elected to membership. 

An address was delivered by Mr. Grorce 
Witxens of the General Chemical Com- 
pany on “Copper Fluoborate Plating Solu- 
tions”. Slides were shown, and samples of 
lead, tin, copper, zinc, cadmium and nickel 
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deposited from fluoborate plating baths 
were passed around. 
Frep W. Hontrineton, 
Secretary-Treasurer. 
* 


SAN FRANCISCO BRANCH 

Twelve members and five guests attended 
the regular meeting on March 20 jn St. 
Julian Restaurant, San Francisco. 

Three applicants were duly elected to 
membership. 

Mr. Russet HEepEEN of the Ryman Man- 
ufacturing Company delivered a talk on 
grinding and polishing with back stand 
idlers and abrasive belts. Special consid- 
eration was given to the many practical 
applications of the method in job shops and 
manufacturing plants. A bench grinder of 


-this type was displayed, and samples of 


work were passed around. Mr. Hedeen 
supplied cost figures for the equipment and 
operation. 

Mr. H. A. Matrnen of the Pacific Abra- 
sive Supply Company discussed abrasive 
belts and abrasives. Members were invited 
to visit the experimental shop in San Fran- 
cisco and try samples of their own work on 
this equipment. Frep W. Hountineton, 

Secretary-Treasurer. 


SOUTHEASTERN BRANCH 

The regular monthly meeting was held 
on March 13 in the Pullman Shops after a 
very nice Dutch lunch which was enjoyed 
by all. 

Exurisits CHAIRMAN Woo .Fro.k asked for 
information as to what could be expected 
from the Branch in the way of an exhibit. 
Our May meeting is to be held in Birmingham. 

Four new members were elected. One 
hundred members before June is the goal. 

Mr. Barze.u of Oakite Products offered 
the branch a display in their exhibit at the 
Metal Show to be held in Atlanta in April. 
Messrs. DeutscHMAN, STOGNER amd Cart- 
LEGE are to meet this month to decide on 
the arrangements. 

Wiiuram T. Weymouts, 
Secretary-Treasurer. 
e 


ST. JOSEPH VALLEY BRANCH 


Twenty-one attended the dinner and 
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twenty-six the technical session on Feb- 
ruary 6. 

Two applications were voted upon and 
accepted. 

Cart SmaLiwoop, R. D. Wysone and 
JonN LockERBIE were appointed to serve 
as a Nominating Committee, with Mr. 
Smallwood as chairman. 

LiprariAN H. J. Wiesner introduced 
Mr. Myron B. Dicein of Hanson-Van 
Winkle-Munning Company, Matawan, N. J., 
who gave a very interesting talk on the new 
subject of periodic reverse plating. 
Raymonp A. Frrenp, Secretary. 


ST. JOSEPH VALLEY BRANCH 

The January 8 meeting of the St. Joseph 
Valley Branch was held in the City Club 
Room of the Hotel Elkhart, Elkhart, Ind. 
Twenty-three attended the dinner and 
thirty-one the technical session which 
followed. 

One applicant was received into member- 
ship. Two new applications were read and 
one in-transfer from the Chicago Branch. 

Liprartan H. J. Wiesner introduced 
Dr. R. B. Savronstauu of the Udylite Cor- 
poration, Detroit, who read a paper cover- 
ing the major points of plating-room main- 
tenance. It was followed by a general 
discussion of the subject. 

Raymonp A. Frienp, Secretary. 


SPRINGFIELD BRANCH 

The March meeting on the 24th was pre- 
sided over by VicE-PRESIDENT JoHn Costi- 
Gan. Three applicants were received into the 
Society. 

Mr. Costigan introduced Mr. ARTHUR 
ZAVARELLA who gave a talk about Jern- 
stedt’s “‘Reverse Polarity Plating Process’. 

The guest speaker, Mr. L. A. CoESworTH 
of Carr Fastener Corporation, Boston, 
Mass., was introduced by the Chairman of 
the Library Committee, Jonn Horrican, 
Mr. Chesworth spoke about barrel plating 
of bright zinc and nickel. Question periods 
followed each of the interesting presentations. 

The laughs of the evening were furnished 
by Cotmn Hastie who made a motion that 
the Society buy the beer. Ten minutes later, 
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Mr. Hastie arrived with a washtub full of 
iced beer. Mr. Hastie poured. 

Sentiments were that this had been a 
pious, maleductive (Editor: page Mr. Web- 
ster!), good meeting. 

Laurence R. Fountain, 
Secretary-Treasurer, 
* 


SYDNEY BRANCH 

The March 12 meeting opened at 8 P. M, 
with the President in the chair and seven- 
teen members attending. There was one 
reinstatement. 

W. PatTERSON was appointed Social 
Chairman with six members to help him 
organize the 1947 function. This committee 
will have about seven months to ensure the 
next Social night is as successful as the 
1946 Smoko. 

Mr. W. Mitiwarp of Amalgamated Wire- 
Jess of Australia gave an interesting talk on 
“The Use of Bi-Polar Anodes’. Mr. Praca, 
formerly of the British Research Labora- 
tories, was present as a visitor and had 
many questions to ask the speaker who ably 
answered the majority of them. 

After the lecture the President gave a 
few extracts from the results of the British 
Government’s research into the electroplat- 
ing industry in Germany which demon- 
strated that the U. S. A. and England were 
far in advance of Germany in the science 
of electroplating. 

The Question Box followed with questions 
so interesting that the members did not 
leave until the meeting adjourned at 
10:30 P. M. J. R. Goprrey, Secretary. 


> 
SYRACUSE BRANCH 


Mr. M. Botanp won the door prize, a 
copy of Simonds and Bregman’s book 
Finishing Metal Products at the dinner 
which preceded the March meeting. 

A report of the Branch Research Commit- 
tee was followed by a discussion of the 
progress made. 

One applicant was elected to membership. 

The new Constitution was analyzed by 
the committee appointed for this purpose. 
Pav Swartz and R. Norton outlined the 
Constitution, emphasizing changes from the 
original. GrorcEr Simmons gave his opinion 
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ofthe advantages and disadvantages of the 
changes involved. The comments aroused 
considerable discussion and will be summa- 
rized for action at the next meeting. 
The attendance was seventeen. 
N. one Secretary. 


TOLEDO BRANCH 

The February 6 meeting was opened by 
PRESIDENT MayNnarp GEIGER with sixteen 
members present. 

MicHAEL SpaNOLIS was proposed for 
honorary membership in the Branch. Final 
action will be taken at the April meeting. 

LisraRIAN NoE conducted a question 
box which brought out that (1) Cadmium 
can be plated over galvanized steel follow- 
ing mild cleaning in a die cast cleaner; (2) 
The Aluminum of America, New Kensing- 
ton, Pa., should be contacted for informa- 
tion concerning anodizing and dyeing alu- 
minum in one operation; (3) Hydrogen 
embrittlement relief of cadmium plated work 
can be had without discoloration by treat- 
ment at 300° to 500° F in controlled atmo- 
sphere furnace; (4) Aluminum casting may 
be buffed with special buffs and compounds 
if one has made certain that no salts are 
present during the operation; (5) 30 per 
cent hydrofluoric and niiric acid make a 
good bright ‘dip for brass or bronze coat- 
ings; it should be kept in a Koroseal lined 
container. 

Refreshments were served after the meet- 
ing, and the remainder of the evening was 
spent playing cards. 

G. H. Berceman, Secretary. 


WATERBURY BRANCH 


Bert SaGE opened our regular monthly 


meeting on February 14. 


Dr. Grorce DuBPERNELL reviewed the 
latest issue of A. S. T. M. Specifications and 
Tests for Electrodeposited Coatings pre- 
pared jointly by the A. E.S. and A. S. T. M. 
This important booklet is now more com- 
plete than previously. 


Henry Srrow, in discussing new develop- 
ments, dwelt briefly on the use of electron 
diffraction to detect films in the cleaning of 
metals for electroplating. 


Our movie for the evening was a General 
Electric film showing how a televised pic- 
ture is produced from the time the image 
is picked up in the studio until it is pro- 
jected on the screen in the home. 

Tony Maz introduced Dr. R. B. Satton- 
STALL, Technical Director of the Udylite 
Corporation, Detroit, Mich., who discussed 
‘Maintenance in the Plating Room”. Dr. 
Saltonstall pointed out that maintenance in 
the plating room is of particular importance 
because of the severe conditions of corro- 
sion. It is all too often neglected until a 
bad breakdown takes place. He went care- 
fully over each type of equipment, detailing 
the steps necessary to keep it in first-class 
condition. At the end of the paper there 
was an extensive question period during 
which numerous troublesome maintenance 
problems were discussed. 


Spencer L. Henn, 
Secretary-Treasurer. 





THIRD INTERNATIONAL CONFERENCE 
ON ELECTRODEPOSITION HELD IN LONDON 


The Electrodepositors’ Technical Society 
is sponsoring the Third International Con- 
ference on Electrodeposition which is being 
held in London, England, on May 1-3, 1947. 

According to the Society’s President, 
Dr. S. Wernick, a number of papers will be 
presented by Continental authors. Several 
American authorities have also been ap- 
proached for contributions. Dr. R. M. 
Wick will have a paper on the A.E.S. 


May, 1947 


Research Program. Dr. Abner Brenner and 
Mr. George B. Hogaboom have planned to 
attend and present their papers in person. 

The first conference of this kind was 
also held in London in 1937, the second in 
Asbury Park, N. J., in 1939. It is gratifying 
that our British friends have revived this 
custom so soon after the conflict to exchange 
ideas and renew old friendships. We wish 
the meeting all success. 
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AT LAST! you CAN BE RID OF OBJECTIONABLE 
ODORS OF OLD-FASHIONED ADHESIVES 


While You Boost Polishers’ Output | 


NOW! IT’S EASY to say “goodbye forever” to the annoying, 
morale-shattering, production-reducing Stockyards Odor of old- 
fashioned adhesives. It’s easy to give your polishers better working 
conditions—and at the same time step up their production—when 
you use GRIPMASTER . . . the new, modern, odor-free polishing 
wheel cement. There’s NO S.O. IN GRIPMASTER! 

You'll win new profits, too. Here’s why: GRIPMASTER contains a 
secret new high-heat resisting ingredient. It does not “glaze’’ on 
the wheel. Experience of leading plants proves GRIPMASTER boosts 
polishers’ production an average of 47% more pieces per head! 


One grade grips ALL grains—250 to 20 
*Stockyards Odor. 


GRIPMASTER DIVISION 
NELSON CHEMICALS CORPORATION IN CANADA: 
(formerly Michigan Bleach & Chemical Co.) Nelson Chemical Co., Ltd. 
12345 Schaefer Highway, Detroit 27, Mich. Windsor, Ontario 







Please send us a generous free sample of Gripmaster. 











COMPANY 

ATTENTION wo 
ADDRESS fe 
CITY. STATE = 





We'll See You at the Industrial Finishing Exposition, Detroit, June, 1947 
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By KENNETH M. HUSTON 


Chairman, Program and Educational Committee 


Calorizing 


Corrosion and Material 


SAYLES. 
Protection 3, No. 7, 11-12 (1946). 


B. J. 


Calorizing is a process for impregnating 
the surface of steel to create an iron-alumi- 
num alloy which protects the steel against 
high temperature oxidation and corrosion 
by gaseous sulfur compounds found in the 
flue gases of fuel-fired furnaces. The sur- 
face alloy also provides a high degree of 
immunity to carburization. 
not resistant to weather corrosion. 


Calorizing is 


The process is conducted by packing the 
parts in a powdered compound in which 
powdered aluminum is the active ingre- 
dient and heating to 1800° F. 
tubing are processed in cylindrical rotating 
retorts while articles of irregular shape are 
packed in stationary boxes. It is customary 
to heat treat alloy steel tubing following 


Pipe and 


calorizing to restore grain structure and 
physical properties of the base material. 
Control of calorizing compound and of time 
and temperature of both the calorizing 
operation and the subsequent heat treat- 
ment makes it possible to exercise a fair 
degree of control over the depth and the 
aluminum content of the alloy. The slight 
build-up of the surface due to the calorizing 
operation is not under perfect control. Gen- 
erally speaking, calorizing should not be 
attempted on steel lighter than 12 gauge. 
With gauges much less than No. 12 B. W.G., 
it is usually more economical to employ 
stainless steel sheet. 
L. H. Seasricat. 
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Anodized Domestic Ware 


MAX SCHENK. Light Metals 9, 575-592 
(November 1946). 


A lengthly paper discussing every aspect 
of anodizing of pots and pans, as well as 
equipment for hospitals, general kitchen 
equipment, and various types of ornaments 
such as vases and ash trays. 


Sprayed Aluminum for 
Corrosion Prevention 


A. F. SHEPARD. Aluminum and Magne- 
sium 3, 6-9, 24 (November 1946). 


A brief description of equipment for metal 
spraying and the process of applying it. 
Advantages of spray coatings and costs are 
considered. Numerous examples are given 
of successful applications. 


Surface Finishes for Wearability: 
Testing Light Metals 


ARTHUR P. SCHULZE. 
2, 24-26 (November 1946). 


Modern Metals 


The development of a testing machine for 
predicting the abrasion resistance of coat- 
ings is outlined. The Taber Abraser du- 
plicates in measurable terms the rubbing 
abrasion that a finished surface encounters 
in actual service. Testing procedures are 
described in some detail. 








Metal Finishing Requirements 
of the Automobile Industry 


J. Electrodepositors’ Tech. Soc. 21, 149-170 
(1946). 


H. H. JACKSON, “Aspects of Finishing 
Processes to Automobile Engines and 
Chassis”: This paper deals solely with plat- 
ing for minimizing wear. It discusses the 
use of silver and chromium for bearings, 
copper plating and manganese phosphate 
coatings for gear teeth, electropolishing, and 
electrolytic production of metal powder for 
use in powder metallurgy. J. R. STAN- 
FIELD, “Body Corrosion Troubles”: Cur- 
rent practice in preventive measures for 
internal body corrosion is reviewed, and 
possibilities for improvement are consid- 
ered. V. PAGE, “A Motorcycle Manufac- 
turer’s Views on Finish and Protective Coat- 
ings’: Appearance and durability are both 
most important on motorcycle parts. Present 
finishes on various parts are reviewed and, 
in some cases, the need for a better finish is 
pointed out. S. WERNICK (in discus- 
sion) laid stress upon the improvement 
which can be made in finish durability if the 
designer of parts will keep in mind the limi- 
tations of plating, especially with regard to 
recessed areas. E. A. OLLARD (in dis- 
cussion) comprehensively discussed plating 
of bearings and touched on the possibility 
of plating steel sheet for body use. A. W. 
WALLBANK (in discussion) showed how 
a small cost reduction of 8 per cent on a 
plated part resulted in a 98 per cent loss in 
the life of that part. Costs were analyzed 
further. 

Lyman B. Sperry. 


Pocket Set of Surface Finish Standards 


ANON. American Machinist 90, 162 (No- 
vember 21, 1946). 


A pocket set of standards for check- 
ing surface finish, which conforms to the 
“‘preferred-number” series of the American 
Standards Association, is announced by 
University Machine Company Division of 
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Baird Associates, Cambridge, Mass. The 
set consists of 20 small blocks of stainless 
steel, each of which is machined to the sur- 
face firish specified for one of the standards, 
The finish of a part can be checked by draw- 
ing the finger nails across the specimen and 
across the standard. Designated University 
Type 7, the set is held in a Dow-metal case 
with the microinch reading and method of 
cut shown for each block. 


e 
Flame Fusing Protective Coatings 


ANON. Western Machinery and Steel World 
37, 113-115 (July, 1946). 


Minimum coat applied by Glaspray is 
about 6 ounces per square foot, but beyond 
this it can be piled on to any thickness. 
Chief advantages claimed are: comparative 
speed with which surfacing can be carried 
out; large areas and heretofore inaccessible 
surfaces can be coated; greater thickness can 
be applied in areas subjected to severe cor- 
rosive attack; wide variety of metals may 
be sprayed; and finer surface appearance. 


e 
Steel Phosphatizing 


ANON. Comptes Rendus de l’ Academie des 
= Sciences de TURSS 49, No. 7; Russian 
Research News 1, No. 3, 2 (review). 


Intense wartime pressure forced Russian 
engineers to abandon the two-hour process 
which terminates when hydrogen generation 
stops. The internal strains set up within 
thick phosphate coatings produced by this 
technique practically negate their protec- 
tive ability. Since phosphate coatings de- 
rive their protecting power from the thin, 
inner portion of the coat, a thirty-minute 
two-stage process was developed. The first 
stage consists of a ten-minute treatment in 
30 to 32 g/I solution of iron and manganese 
phosphates at 96 to 98° C. A twenty-minute 
“impregnation” with an 8 to 10 per cent 
solution of chromium phosph te at 80 to 
90° C follows. After a successful test run 
of 30,000 pieces of steel, the process was 
adopted by a large factory. 
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Treatment of Magnesium 
in Chromic Solutions 


J. FRASCH. Metauzx et Corrosion 21, 11-18 
(January 1946); Light Metals Res. 8, 7 
(November 15, 1946). 


Etching, chemical coating and galvanic 
coating of magnesium in solutions contain- 
ing chromate or dichromate ions are dis- 
cussed from the electrochemical point of 
view. Special reference is made to galvanic 
treatment of magnesium in acid solutions 
containing dichromate ions in association 
with manganese, aluminum, zinc, or chro- 
mium cations, and containing also a small 
amount of sulfate, phosphate, or nitrate 
anion. For the treatment a cell is formed 
by connecting the magnesium parts in the 
solution with, for example, a graphite plate 
which acts as a positive electrode. 

The advantages of galvanic as compared 
with simple chemical treatment are that the 
solutions used are less corrosive, there is 
very little change in dimensions of the mag- 
nesium parts, thicker and more protective 
films are formed, and the solutions are much 
easier to maintain. 


A High Ampere Capacity Sliding Contact 


M. B. ANTRIM. Iron and Steel Eng. 23, 
108-109 (September 1946). 


A high current capacity sliding contact 
has been developed for transferring high 
current to an object or machine moving in 
a straight line. It consists of a copper con- 
tainer holding a bath of mercury in which 
is suspended, in such a manner as to be 
separated from the container, an upper 
copper contact. 


Porcelain Enamel Coating for Aluminum 


J. F. MASON. Iron Age 158, 60 (Aug. 15, 
1946). 


A brief note describing preparation of 
aluminum surfaces for enamels, types of 


enamels used and advantages of the coating. 


May. 1947 


Aluminum Pigments 


ROBERT I. WRAY. 
18-22 (July, 1946). 


Org. Finishing 7, 


Tables give comparative durability efter 
nine years’ exposure of two coats of alumi- 
num peint made with aluminum pastes of 
different degrees of fineness and moisture 
impedance in different concentrations and 
film thicknesses. 


Phosphating Metallic Surfaces— 
1, Il and Ill 


W. G. CASS. Chemical Age 55, 5-8 (July 
6, 1946); 35-38 (July 13, 1946); 67-70 
(July 20, 1946). 


Essentially a review of literature and 
patents on phosphating: preparation of the 
surface; preliminary cleaning; types of bath; 
factors for efficiency; use of sulfates; low 
temperature phosphating; inorganic and 
organic accelerators; catalysts; quality of 
coatings; influence of corrosive conditions; 
oil adsorption powers; renewal of baths; 
phosphating non-ferrous metals; special uses; 
aid to lubrication. A large number of refer- 
ences are given. 


Titanium-Stabilized Iron for Enameling 


EUGENE WAINER. Am. Ceramic Soc. Bul. 
25, 248-259 (July 15, 1946). 


History of the art and science of vitreous 
enameling is presented. The enameling 
process is described and the various defects 
and presumed causes detailed, particularly 
the role of the base iron in the development 
of such defects. A discussion follows of the 
relative behavior of the carbides of iron and 
titanium in enameling stock, with particu- 
lar emphasis on their relation to enamel 
defects. Manufacture of titanium-stabilized 
enameling iron, its properties, and its value 
for the development of a blemish-free one- 
coat finish are covered. 
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COMPACT — FLEXIBLE — MIGHTY 


DIVINE VR BENCH LATHE 
FOR POLISHING AND BUFFING 


Small job needs are met economically 
and practically with this DIVINE lathe. 


Flexibility is its specialty . . . choice 
of speeds . . . choice of power (1 to 
3 H.P.) . . . convenient control 


V-Belt drive, with 3-speed drive op- 
tional . . . heavy enough to handle two 
backstand units for abrasive belts. 


Polishirg and buffing equipment is our specialty. Write us about 
your problems... we have a product to meet your every need! 


ivine Brothers (ompany 
UTICA 1, N. ¥., U.S. A. 

















M. E. BAKER COMPANY $24.3 2D5% SURES 


FOR SALE 


THE FOLLOWING EXCELLENT REBUILT AND GUARANTEED Baers 
MOTOR GENERATOR SETS, WITH FULL CONTROL EQUIPMENT: 

2—15,000/7500 Se c, bs en VOLT, "COLUMBIA ELECTRIC COMPANY Latest Design Units, 
with Separate M. 

2—5000/2500 AMPERE, “6/ aby “VOLT, A. P. MUNNING COMPANY “OPTIMUS” Design, 
Separately Excite 

1—5000/2500 AMPERE, bb VOLT, CHARLES J. BOGUE ELECTRIC COMPANY, Interpole 
Design—Separately Excited. 

1—4000/2000 AMPERE, 6/12 VOLT, HANSON & VAN WINKLE COMPANY, Compound Wound, 
Separately Excited. 

1—2500/1250 AMPERE, 6/12 VOLT, HANSON & VAN WINKLE COMPANY, Shunt Wound, 
Separately Excited. 

1—2000/1000 AMPERE, 10/20 VOLT, COLUMBIA ELECTRIC COMPANY, 25° Unit, with Syn- 
chronous Motor Driv 


e. 
1—2000/1000 AMPERE, 6/12 VOLT, HANSON-MUNNING, 40° Unit, with Synchronous 


otor Drive. 
1—1500/750, AMPERE, 6/12 VOLT, ELECTRIC PRODUCTS COMPANY, Separately Excited, 
Ba aring desi 
amps be ok AMPERE, 6/12 VOLT, COLUMBIA ELECTRIC COMPANY, Latest Design, Sepa- 
rate y cite 
1—1500/750 AMPERE, 12/24 VOLT, —— ELECTRIC ©O. Unit. Synchronous 
Motor Drive. Direct Connected Exci 
3—1000/500 AMPERE, 6/12 VOLT, CHARLES J. BOGUE ELECTRIC COMPANY—Practically 
New—Separately Excited. 
1—1000 AMPERE, 25 ee HANSON-VAN WINKLE-MUNNING COMPANY—Separately Ex- 
cited—Anodizing Un 
~~ nbs ode“ Sie "VOLT, HANSON-VAN WINKLE-MUNNING COMPANY—Separately Ex- 
a AM MEES ERE, 74 Vi VOLT, HOBART ELECTRIC COMPANY—SPECIAL LOT and SPECIAL 
Q SA 
SALLER UNITS FROM 50 "AMPERES UP, CARRIED IN STOCK AT ALL TIMES FOR IMMEDIATE SHIP- 


1—MEAKER SEMI-AUTOMATIC CONVEYOR UNIT. For Cyanide Plating. Excellent 
Condition. 20 ft. x 3% ft. x 4 ft. deep. 
ANODIZING MOTOR GENERATOR SETS—in ae for Sulphuric or Chromic Acid Solutions. 


Large Selection. Write for details. 
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No. 2,415,361, February 4, 1947—Method of 
Forming Engraved Markings in a Ferrous 
Article—C. W. Mell, assignor to Radio 
Corporation of America. 

Ciaim 4. The method of forming engraved 
markings in a ferrous article which comprises 
first treating the surface of said article with 
a phosphate to form a coating of adherent 
iron phosphate thereon, then applying 
thereto a finishing coat of organic material 
capable of becoming cured to a hard, firm 
condition in the course of time and which 
in said condition, is insoluble in sodium 
cyanide solution, then causing said finishing 
coat to become cured in said condition, then 
cutting said markings through said finishing 
coat and into said article, then cleaning said 
markings with the aid of a solution of sodium 
cyanide, then applying thereto a coeting of 
an adherent, stable metal capable of being 
electroplated with another metal, subse- 
quently electroplating a coating of silver 
over said adherent metal coeting, and fin- 
ally covering said silver coated markings 
with a transparent protective coating. 


No. 2,416,949, March 4, 1947—Cells for pH 
Measurements—George A. Perley and James 
B. Godshalk, Leeds and 
Northrup Company. 


assignors to 


Ciarm 1. A cell for measuring the pH of a 
solution containing molecular oxygen and 
free of molecular hydrogen comprising in 
contact with the solution a non-porous 
iridium measuring electrode, uncontami- 
nated by occluded hydrogen and whose 
voltage/pH characteristic is consistently 


May, 1947 


By GEORGE B. HOGABOOM 
Consultant, New Britain, Conn. 


N 





reproducible and approximates that of the 
theoretical oxygen electrode. 

Ciaim 8. A cell for measuring the pH of 
a solution containing molecular oxygen and 
free of molecular hydrogen, and containing 
ions of one or more of the metals copper, 
silver, lithium, sodium and potassium, com- 
prising in contact with said solution a meas- 
uring electrode of iridium, non-porous and 
uncontaminated by occluded hydrogen, and 
whose voltage/pH characteristic, for cur- 
rent densities less than 10-7 ampere per 
square centimeter of area of contact with 
said solution and for a temperature of said 
solution from about 0° C to about 100° C, 
is consistently reproducible and linear from 
about plus .7 volt at 0 pH to about minus 
.1 volt at 14 pH. 


No. 2,417,133, March 11, 1947—Electro- 
depositing and Heat-Treating Molybdenum- 
Oxygen Deposits—Ernest W. Schweikher, 
assignor to E. I. du Pont de Nemours & 
Company. 


A bath for the production of colored 
molybdenum-oxygen electrodeposits was pre- 
pared having the following composition: 


Grams 

per liter 
Boric acid, HsBO3................ 48 
Sodium molybdate, NazMoQ,....... 22.5 
Molybdic oxide, MoOy..... 15 
Nickel sulfate, NiSO,.6H;0.. . 30 
Sodium thiocyanate. oo ete 


The pH of the bath was 4.0. 
bath was maintained at a_ temperature 
about 70° C. 


In use the 


Nickel anodes and carbon 
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anodes were used to supply current to 
the bath. 

In this bath a strip of cadmium-plated 
steel was used as a cathode at a current 
density of 4 amperes per square foot. The 
deposit so obtained was washed and dried 
and then treated according to a process of 
this invention by heating it to 200° C and 
maintaining it at this temperature for 5 
minutes, after which it was allowed to cool. 
The deposit which had thus been treated 
was found to be remarkably resistant to 
abrasion and to chipping off by deforma- 
tion of the base metal as by bending. 

A molybdenum-oxygen deposit which was 
black in color was prepared as described 
above, the base metal employed as cathode 
being a strip of zinc-plated steel. 

Cia 4. In a process for the production 
of an adherent, abrasion-resistant electro- 
deposit, the steps comprising electrode- 
positing a cathode deposit of an oxygen 
compound of molybdenum at a current 
density of about 1 to 15 amperes per square 
foot from an aqueous acid bath of pH 2.5 
to 5.0, the bath including boric acid, nickel 
sulfate, and a soluble molybdenum com- 
pound selected from a group consisting of 
sodium molybdate, ammonium molybdate 
and molybdic acid, the amount of molybde- 
num present being from 7-150 grams per 
liter and from 1 to 5 times the amount of 
nickel, and heating the deposit in boiling 
water under normal atmospheric pressure 
for about five to fifteen minutes. 


No. 2,417,205, March 11, 1947—Electro- 
plating Nickel—Richard O. Hull and 
Raymond A. Hoffman, assignors to E. 1. du 
Pont de Nemours & Co. 


It is an object of the present invention 
to provide nickel plating compositions and 
processes of improved character. It is a 
further object of this invention to produce 
nickel deposits which are “ 
It is still a further 


smoother” than 
heretofore producible. 
object of this invention to provide nickel 
plating compositions and processes which 
will quickly produce nickel deposits of 
great brightness. It is a still further object 
to provide electroplating baths of increased 
covering power and which produce nickel 
deposits of a desirable character over a 





wider range of current densities. It is a stil] 
further object of this invention to provide 
a levelling agent which may be added to a 
nickel plating bath to produce deposits of 
improved character. It is a still further 
object of this invention to provide nickel 
plating systems of high throwing power with 
respect to surface inequalities. 

In order that the invention may be 
better understood, reference should be had 
to the following illustrative examples: 


EXampPLeE | 

A sulfurized proteinaceous material was 
first prepared. For this purpose one kilo- 
gram of glue was dissolved in five liters of 
water and to this solution was added one 
per cent of its weight of pancreatin. This 
solution was adjusted to a pH of 8.0 with 
ammonium hydroxide and was allowed to 
stand about eight hours at a temperature 
of about 40° C. 
vided slaked lime and 100 ce. of carbon 


Fifty grams of finely di- 


disulfide was added to the still warm solu- 
tion and the whole agitated strongly for 
The solution was then 
made slightly acid with dilute sulfuric acid 


about two hours. 


and filtered to remove insoluble calcium 
sulfate. The product was then dried. 

A nickel plating bath was made as follows: 
Grams 
per liter 

Nickel sulfate (NiSO,.7H2O).... 350 

Nickel chloride (NiCl.6H2O)... 15 

Boric acid (H3BO3)............ 35 

Sulfurized proteinaceous material 0.1 


EXaAmPLe II Grams 
per liter 
Nickel sulfate (NiSO,.7H2O).... 350 
Nickel chloride (NiClz.6H2O)... 15 
Boric acid (H3BO3)............ 35 
Orthosulfobenzaldehyde........ 9 5 
Levelling agent (sulfurized pro- 


teinaceous material). ........ 0.005 


Examp.e III Grams 
per liter 
Nickel sulfate (NiSO,.7H2O).... 23 
Nickel chloride (NiCl..6H:O)... 240 
Boric Acid (H3BO3)........... 60 


Metasulfobenzaldehyde MOST ee 
Sulfurized gelatine............. 0.005 


(Continued on page 601) 
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This Diversey Everite is a powerful solvent specially developed to remove 
7 heat scale quickly and completely without harming the sound metal. 
it} rs q ‘ff ° I ?. ° sd 

with Will not change dimensions of forgings and castings. Also removes rust 

d to from metal surfaces. Reduces to a minimum any tendency toward hydro- 

: ren embrittlement. Economical . . . works only on oxide and unwanted 

rture = . : ) 1 c 

— deposits . . . not on the metal. Easy to use by soak or circulating method. 

rbon REDUCES HYDROGEN EMBRITTLEMENT WILL NOT INJURE METAL SURFACE 

solu- Here’s proof—Place a small wad of steel Here’s proof—Select two rusty pieces of 
for wool in graduates filled with Diversey steel. Place one in a solution of Diversey 
— and a ie — a se vag Everite and the other in raw acid. Note 

then ee ne ene er eee how Everite removes the rust quickly and 
‘ hydrogen released by the raw acid. In the letely, AND THEN STOPS. How 
acid Everite solution, the steel wool remains at completely, AN! —eell ee 

. the bottom . . . there’s no evolution of ever, the raw acid continues to dissolve the 

clum hydrogen, no corrosion. sound metal after the rust is gone. 

ows: | pediadenindelinted cts. 

ims ° 

lite ' Four Outstanding Advantages ; 

1. Reduces danger of hydrogen embrittlement. i 
i 2. Removes heat scale and rust quickly, completely, 

vl 3 and safely without harming the sound metal. Will t 

not change dimensions of forgings and castings. 

Lms . i 

liter i 3. Everite is economical . . . it takes less to do more! 


4. Easily diluted with water for strength required. t 


M meme Ee Se Se Se aS we eee ee 


FOR BETTER RESULTS USE EVERITE HERE! 








005 e@ Remove heat scale prior to grinding and 
polishing. Saves wheels and cuts finishing 

ns time. 

liter e Strip galvanize, zinc plate and cadmium 
plate leaving base metal intact. 

e Remove rust and scale from springs prior to 
plating. Reduces any tendency toward 
hydrogen embrittlement, blistering and fai 
hy g g ure 

005 in service. 


THE DIVERSEY CORPORATION, 53 West Jackson Blvd., Chicago 4, Illinois 
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Udylite || 
bose BAL 
Re 
BRI 
Ja 
: #8 Jo 
y. CHI 
“Yo les Udylite Junior Fully W 
Automatic Plating Machine is a significant 
achievement in the field of plating equipment. *—© 
Some of the highlights are: R 
1 | Performs the complete plating cycle M 
2 Requires no electrical controls i 
‘BF It is chainless 
4& Operated by just two pneumatic units A 
5 Significant saving in floor space 
6 | Designed and built on mass production basis E 
7 Production 100 racks per hour 
8 = Sold under the full Udylite Guarantee M 
Write for descriptive bulletin C 
V 
ee 
THE Baf@. corporation J 
ro 1651 EAST GRAND BOULEVARD 
ee 7 DETROIT 11, MICHIGAN 8 c 
REPRESENTATIVES IN ALL PRINCIPAL -CITIES 
I 
I 
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L ORT 
ME MBE aid ip REF 


S. S. JOHNSTON 


Chairman, Membership Committee 


ELECTIONS 
BALTIMORE-WASHINGTON BRANCH 
Reuben Epstein, 1234 Crittenden St., 
N. W., Washington, D. C. 


BRIDGEPORT BRANCH 
James F. Belle, Harvey-Hubbell, Inc., 
State Street, Bridgeport 2, Conn. 
Joseph F. Tomey, 38 Concord St., South 
Norwalk, Conn. 


CHICAGO BRANCH 

W. H. Blacklidge, 3021 Greenview Ave., 
Chicago 31, Hil. 

R. Blades, 1840 N. Damen Ave., Chicago 
47, Ill. 

M. J. Brandt, 1615 S. Kostner Ave., 
Chicago 23, Ill. 

A. M. Carlson, 5610 W. Ohio St., Chicago 
44, Ill. 

E. C. Collins, 1840 N. Damen Ave., 
Chicago 47, Ill. 

M. D. Dougherty, 1849 Mohawk St., 
Chicago 14, Il. 

C. H. Ganley, 925 Fletcher St., Chicago 
14, Ill. 

W. G. Horne, 1615 S. Kostner Ave., 
Chicago 23, Tl. 

J. G. Rajas, 800 N. Kedzie Ave., Chicago 
51, Ill. 

C. R. Silhavy, Jr., 516 W. 32nd St., 
Chicago 16, Il. 

F. A. Swagler, 720 W. Jackson Blvd., 
Chicago 6, Il. 

L. Walkowiak, 5119 S. Ada St., Chicago 
9, Ill. 
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CLEVELAND BRANCH 
Raymond G. Garver, Master Chrome 
Service, Inc., 5709 Herman Ave., Cleve- 
land 2, Ohio 
Rudie C. Naprstek, 6109 Kenyon Ave., 
Cleveland 5, Ohio 


DETROIT BRANCH 

James A. Collins, 1105 Adeline, Detroit 
3, Mich. 

Stuart M. Gastren, 849 Henrietta, Bir- 
mingham, Mich. 

Paul R. Kenyon, 1027 Granger Ave., Ann 
Arbor, Mich. 

Roscoe E. Lindsey, R. F. D. No. 2, 
Rochester, Mich. 

Howard E. Morse, Jr., 4214 Balfour Rd., 
Detroit 24, Mich. 


HARTFORD BRANCH 

Martin H. Drumm, Jr., 475 Arch St., 
New Britain, Conn. 

John E. McCullough, Sessions Clock 
Company, Forestville, Conn. 

Harold L. Mitchell, 50 Washington St., 
Forestville, Conn. 

Lincoln J. Murphy, P & W Aircraft, E. 
Hartford, Conn. 

Salvatore P. Santoro, 1690 Main St., 
Hartford, Conn. 

Leo J. Slominski, 839 Asylum Ave., 
Hartford, Conn. 


NEWARK BRANCH 
John P. Roos, 178 Renner Ave., Union, 
N. J. 





NEW HAVEN BRANCH 

Charles A. Bridgett, 1218 State St., New 
Haven, Conn. 

William E. Bridgett, 848 E. Center St., 
Wallingford, Conn. 

Walter P. Chandler, 45 Ward St., Wall- 
ingford, Conn. 

Frederick W. Eppensteiner, 42 Fourth St., 
New Haven, Conn. 

George R. Houk, 422 Third Ave., West 
Haven, Conn. 

Edward L. Lick, 96 Wallace Row, Wall- 
ingford, Conn. 

Herbert M. Moran, Lea Manufacturing 
Company, Waterbury 86, Conn. 

James Taylor, 18 Mayflower Place, Mil- 
ford, Conn. 

Charles E. Williams, 848 Center St., 
Wallingford, Conn. 


NEW YORK BKANCH 

Edward M. Broniken, 1466 E. 49th St., 
Brooklyn 3, N. Y. 

Harold S. Buttenheim, 146 E. 19th St., 
Brooklyn 26, N. Y. 

George Chamalian, 1483 York Ave., New 
York 21, N. Y. 

Frank Mazza, 2352 W. 13th St., Brook- 
lyn 23, N. Y. 


PHILADELPHIA BRANCH 

Norman H. Hyam, 91 Erpingham Rd., 
Putney, London S. W. 15, England 

Jack C. Rovaldi, 527 Fourth Ave., Had- 
don Heights, N. J. 

Charles E. Salmon, Jr., 880 Marcella St., 
Philadelphia 24, Pa. 

Charles G. Shute, Line Lexington, Bucks 
County, Pa. 

Richard A. Weppner, 18 N. 
Ave., Glenside, Pa. 


Lynnwood 


SAN FRANCISCO BRANCH 

John Pessi, 1077 47th St., Oakland 8, 
Calif. 

Kenneth W. Bivings, 2001 Allston Way, 
Berkeley, Calif. 

Cecil K. Curtis, 1954 University Ave., 
Berkeley, Calif. 

Ralph L. Ruggieri, 14100 E. 
San Leandro, Calif. 
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SOUTHEASTERN BRANCH 


Stanley D. McGregor, 1717 E. Lloyd St., 
Pensacola, Fla. 

Herbert D. Metheny, General Electric 
Company, 400 Red Rock Building, 
Atlanta, Ga. 

Edgar M. Rogers, 329 E. Kingston Ave,, 
Charlotte, N. C. 

Cyrus N. Shearer, Power Plating Inc., 
115 Hines St., La Grange, Ga. 


SPRINGFIELD BRANCH 


J. Warren Gilchrest, 41 Dickinson Ave., 
Pittsfield, Mass. 

James Laing, 93 Woodbridge St., South 
Hadley, Mass. 

John H. Weir, 201 Britton St., Fairview, 
Mass. 


SYRACUSE BRANCH 


Franks Quackenbush, H. M. Quacken- 
bush Company, Inc., Herkimer, N. Y. 


WATERBURY BRANCH 


William G. Bendokas, 364 Main St., Union 
City, Conn. 

Eddy, 173 Hillside Ave., 
Waterbury 20, Conn. 

Lawrence D. Hooper, 144 W. Main St., 
Plantsville, Conn. 

George F. Kelly, 305 Willow St., Water- 
bury 38, Conn. 

John C. MacKellar, R. F. D. No. 1, 


Thomaston, Conn. 


Francis T. 


Louis M. Ursini, 21 Sandland Place. 
Waterbury 65, Conn. 


REINSTATEMENTS 
CINCINNATI BRANCH 
J. B. Stace 


PHILADELPHIA BRANCH 


Edward Russell (former member of the 


Springfield Branch) 


SYDNEY BRANCH 
R. Veitch 
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TRANSFERS 

D. Ward Hill from Buffalo Branch to 
Grand Rapids Branch 

R. M. Fiandt from Chicago Branch to St. 
Joseph Valley Branch 

C. L. Shaffer from Chicago Branch to St. 
Joseph Valley Branch 

R. L. Thebaud from Chicago Branch to 
Detroit Branch 

W. P. Goodwin from Cincinnati Branch 
to Columbus Branch 

Louis Rague from Cincinnati Branch to 
St. Joseph Valley Branch 

Russell Wiese from Cincinnati Branch to 
Dayton Branch 

S. Senderoff from Detroit Branch to 
Baltimore-Washington Branch 

Kasmir Jaros from New Haven Branch 
to Waterbury Branch 

Joseph T. Sullivan from New Haven 
Branch to Boston Branch 

Allen Brumm from Toledo Branch = to 
Grand Rapids Branch 


RESIGNATIONS 
CHICAGO BRANCH 


P. S. Springer 


CINCINNATI BRANCH 
Herman R. Engel 
Frank P. Lester 
Paul J. Seiwert 


DETROIT BRANCH 
R. D. McAleer 
John S. Hicok 


SUSPENSIONS 
BALTIMORE-WASHINGTON BRANCH 
Charles Allen Rice 
Lindell L. Turner 


DETROIT BRANCH 
Thomas Mahoney 
D. T. Stanton, Jr. 


LOS ANGELES BRANCH 
E. G. De Haas 


MONTREAL BRANCH 
F. Geoftre 


ROCHESTER BRANCH 
C. Barbero 
S. Cipparucola 
Judson R. Elster 
Louis J. Hept 
Leslie Knowlton 
Michael F. Pavone 
Elmore W. Turner 


DEATHS 


CHICAGO BRANCH 
W. Bott 


INDIANAPOLIS BRANCH 
L. T. Nichols 


SPRINGFIELD BRANCH 


Raymond J. Degere 





PATENTS 


(Continued from page 596) 


Baths similar to those of Examples II 
and III were made up but using instead of 
the orthosulfobenzaldehyde the following 
addition agents in the indicated amounts. 

Grams 


per liter 


Methylnaphthalene sulfonic acid. 1.5 
Isopropylnaphthalene sulfonic acid.. 0.25 
Naphthalene-2-5-disulfonic acid... . 2 
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Benzene sulfonic acid 
Naphthalene sulfonic acid... . . 
Chioral hydeate...... doc his 8 
Cxuam. An aqueous nickel plating bath 
of the nickel sulfate-nickel chloride type in 


— oO 


which the chloride anion and sulfate anion 
are in ratio of from 5:1 to 20:1 containing 
about 0.001 to 5.0 grams per litre of a bath- 
soluble sulfurized gelatin. 
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MEMBERSHIP CHART 
Membership New Net Change in Per Cent 
BRANCH May 1, 1946 Members Membership Net Change 
FIRST GROUP \ 
PHILADELPHIA. 170 55 +4714 +28 .0 
NEW YORK 201 55 +4916 +24.6 
BRIDGEPORT 124 30 +26 +21.0 
CHICAGO 359 65 +4414 +12.4 
WATERBURY 128 16 +101 + 8.2 
CLEVELAND. 177 36 +14% + 8.2 
HARTFORD.. . 184 23 + 7 + 5.2 
TORONTO. , 131 12 + 6 + 4.6 
BOSTON . 168 16 + 6 + 3.6 
LOS ANGELES 181 30 + 6 + 3.3 
NEWARK. 243 21 + 34% + 1.4 
DETROIT. 440 50 —18 — 4.1 
SECOND GROUP 
PITTSBURGH 97 26 +2514 +26.3 
GRAND RAPIDS 116 20 +194 +16.8 
INDIANAPOLIS. . 90 10 +12 +13.3 
BUFFALO... ......... 87 10 +9 +10.3 
BALTIMORE-WASH.. 114 1] + 6 + 5.8 
NEW HAVEN .. . 50 11 + 4% + 4.1 
MILWAUKEE... . 120 15 + 4% + 3.7 
PROV.-ATTLEBORO 122 16 + 4 + 3.3 
DAYTON...... 87 11 + 2 + 2.9 
ROCHESTER... . 97 dl — 6144 — 6.7 
SPRINGFIELD. 82 9 — 8 — 9.8 
SYDNEY. 82 11 —17 —20.7 
ST. LOUIS ‘ ; 122 18 — 26 —21.3 
JACKSON-LANSING 85 4 —3414 —40.6 
THIRD GROUP 
ST. JOSEPH VALLEY 60 19 +24 +40.0 
ADELAIDE. 37 12 +12 +32.5 
EWEN. CITY 72 27 +2214 +31.2 
ROCKFORD. 53 9 +9 +17.0 
SYRACUSE...... 64 15 + 9% +14.8 
SAN FRANCISCO. . 64 15 + 6% +10.2 
COLUMBUS. 34 5 + 1 + 2.9 
MELBOURNE. 69 ra +1 + 1.7 
LANCASTER. 38 1 a 
MONTREAL..... 61 8 — 1% — 2.5 
TOLEDO... 60 Q — 444 — 7.5 
CINCINNATI..... : 58 1 — 6 —10.3 
TOTAL A.E.S. 4,527 743 +317 + 7.0 
Membership, April 10, 1947......... .4,844 
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Cleaning Compounds formulated by The Puritan Manufac- 
turing Company provide platers with the necessary require- 
ments for satisfactory plating. PURICO Compounds elimin- 
ate superfluous operations . . . save time and 
labor . . . minimize rejections . . . speeds 
up production. 


A pre-saponified Tripoli bar composition for 
economical buffing. Soluble in mild alkali, Won- 
derbar rinses from intricate patterns without 
requiring degreasing machines. Makes tedious 
manual scrubbing unnecessary. 


Solves the tough and complex burring problem. 
Applied to the wheel, Pur-Bur is self-lubricating 
to prevent friction, embrittlement, or burned 
surfaces. Possesses high cutting qualities for 
rapid removal of burrs and fins without dan- 
gerous results. 


A black oxide finish that provides a lustrous 
black, long-lasting finish on Zinc products. Pene- 
trates directly into the metal to eliminate the 


danger of chipping or flaking. 





MANUFACTURING COMPANY 
WATERBURY, CONNECTICUT 
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PROTECTIVE FINISH 





PRO-SEAL on ZINC PLATE brings 
up a grand Brilliance—inhibits and 
prevents white corrosion particles 
from forming for a considerably long 
period of time. While zinc is an 
ideal rust preventative—is cheap and 
easily applied electrolytically, its use 
has been limited for parts visible in 
final assembly because of dull and 
‘“‘dusty”’ corrosion products. 

An adequate Zinc Plate plus Promat 
(non-electric) PRO-SEAL protects 
against RUST and makes any steel 
part LUSTROUS, BRIGHT and AT- 
TRACTIVE. 

PRO-SEAL is now specified and 
used to treat Zinc Plated Steel Re- 
frigerator Shelves for a MAJORITY of 
domestic refrigerator manufacturers. 

Hardware, automotive parts and 
hundreds of other fields can use 
PRO-SEAL to great advantage. 


A POST-WAR DECORATIVE 
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Distributors in principal cities—write to 


-PROMAT DIVISION— Poor & Company | 


| 851 SOUTH MARKET STREET 


<< =< | 


WAUKEGAN, ILLINOIS 
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Job Shop Operations 

The Masters’ Electroplating Association, 
123 William Street, New York 7, N. Y., 
in its Monthly Bulletin for March, advises 
that the rate of operation among its mem- 
bers was 62 per cent during the week end- 
ing March 8 and 59 per cent during the 
week ending March 22. This compares with 
64 per cent during February and 76 per cent 
during January of this year, and 751% per 
cent during March, 1946. 

= 


Electroplating Power Supply Booklet 
Published by Federal 

Increased profit for electroplaters through 
the outstanding efficiency and economy of 
Selenium Rectifier DC power supplies is the 
subject of a new 24-page electroplating 
booklet published by Federal Telephone and 
Radio Corporation, manufacturing associate 
of International Telephone and Telegraph 
Corporation. 

In addition to describing the economic 
and operational advantages of Selenium 
Rectifiers as a plating power supply, this 
new Federal publication contains a repre- 
sentative series of recommended plating room 
layouts, complete with diagrams and tables 
of required power equipment. 

This booklet, as well as information on 
specific plating requirements, may be ob- 
tained upon request from Federal Tele- 
phone and Radio Corporation, 100 Kings- 
land Road, Clifton, N. J. 

* 


Wet Tumbling Abrasive 
Alundum Abrasive is now being marketed 
by Norton Company, Worcester, Mass., in 
a special form for use for wet tumbling. It 
is a hard, heavy, tough and fast cutting 
aluminum oxide product that is proving 
excellent for cleaning, deburring, finishing 
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and the development of radii on a wide 
variety of metal parts. 

Alundum Abrasive is available in seven 
size groups. The extreme hardness of 
Alundum Abrasive provides continuous fast 
cutting action without glazing over as is 
often the case with other tumbling materials. 

Precision parts are being consistently held 
to a one microinch finish by tumbling with 
Alundum Abrasive. Finishes with a higher 
micro reading than one, can be improved, 
it is stated. 

t 


Schroy Heads Columbia Rubber Sales 





Appointment of Robert L. Schroy to direct 
sales activities of Columbia Rubber Com- 
pany, Ravenna, Ohio, a division of The U. 
S. Stoneware Company, is announced by 
Howard Farkas, Executive Vice-President 
and General Sales Manager of U. 5. Stone- 
ware and its affiliated companies. 

Mr. Schroy comes to Columbia from Fire- 
stone Tire and Rubber Company with whom 
he had been connected for some eleven 
years. He is a graduate of Miami Univer- 
sity, Oxford, Ohio. 
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CLASSIFIED ADVERTISEMENTS 





PLANT MANAGER 


Established industrial chromium plating 
organization offers opportunity to man 
qualified through education, training and 
experience, as plant manager in midwest 
territory. Management experience essen- 
tial; technical training desirable. State 
education, experience and other personal 
data. 


Box MR-5A, The Monthly Review 
P. O. Box 168, Jenkintown, Pa. 





WANTED 


One only sintering machine, continuous 

fi ante 
type. Advise size, type of conveyor, 
price, and where it can be inspected. 


Address: 


MR-5B, The Monthly Review 
P. O. Box 168, Jenkintown, Pa. 





HELP WANTED 


Man capable of taking charge of finish- 
ing departments, including buffing and all 
types of plating. 


Please state past experience and salary 
expected. 


Send replies to: 


Box MR-5C, The Monthly Review 
P. O. Box 168, Jenkintown, Pa. 





INDUSTRIAL ENGINEER 
DESIRES POSITION 


Young, ambitious, college trained en- 
gineer desires position utilizing his 13 
years of experience in chemistry, metal- 
urgy, methods, research, and develop- 
ment. Excellent knowledge of Borst: 
processes, and equipment for foundry, 
electroplating and finishing, heat treating, 
welding and brazing. Supervisory and 
teaching experience. Will consider sales, 
field service, etc. No objection to travel- 
ing, but prefer New York area. Send 
replies to: 


MR-5D, The Monthly Review 
P. O. Box 168, Jenkintown, Pa. 
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POSITION WANTED 


Young man, 34 years old, married, 
graduate of Purdue University, active 
A. E. S. member, desires position as 
plating and polishing foreman. 

Chemist; experienced in all phases of 
plant operation; can control solutions, 
make setup, processes, control labor, make 
cost estimates, etc. 

Prefer position in Indiana or Kentucky 
but will consider any midwest location. 


Send replies to: 


MR-5E, The Monthly Review 
P. O. Box 168, Jenkintown, Pa. 





SITUATION WANTED 


Experienced chemist and plating shop 
foreman desires position in plating field 
offering good future. 

Experience includes testing and main- 
tenance of solutions, plating to specifica- 
tions, chrome build-up for grinding down 
to size, Parkerizing and general plating. 


| A. E. S. member. 





Send replies to: 


MR-5F, The Monthly Review 
P. O. Box 168, Jenkintown, Pa. 





WANTED 


Foreman of Plating Room with knowl- 
edge of plating on die casting and steel in 
chrome, brass, copper, silver. Salary open. 
Prefer man with experience in oxidizing 
brass and steel stampings. 


W. A. Kendall, P. O. Box 613 
Winston-Salem, North Carolina 





METAL FINISHER-CHEMIST 
AVAILABLE 


British metal finisher, 37 years old, with 
20 years’ practical experience in electro- 
piating of all meta's, anodizing and dyeing. 
phosphating and other chemical finishes, 
including cntrol, testing and development, 
seeks employment in the U. S. 

Send replies to: 


Mr. Frank Taylor, 113 Amberly Road, 
Bush Hill Park, Enfield, Middlesex, 
England. 
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J. C. Miller Company Announces 
New Chrome Rouge No. 8319 


The J. C. Miller Company, Grand Rapids, 
Mich., announces a newly developed Chrome 
Rouge, designated as Number 8319. 

This rouge excels in coloring prior to the 
application of a baked enamel or lacquered 
finish when it is desirable to remove high- 
lights by buffing. 

Reports from the field show several 
important advantages: the rouge produces 
a fast cut, high color, and presents extreme 
ease in removal of any burned chrome spots; 
the compatibility of the binder is such as 
to make cleaning after buffing totally un- 
necessary. 

Adhesion of enamel to the buffed chrome 
surface is said to be much higher than when 
the surface is buffed with the usual chrome 
rouge followed by electrocleaning. 

Full details are available from the manu- 
facturer upon request. 

= 


New Rack Plant 


Standard Plating Rack’ Company, Chicago, 
announces the opening of a branch at Fair- 
lawn, N. J. This plant, under the direction 
of J. F. Herr and located at 22-02 Raphael 
Street, will serve the Middle Atlantic and 
New England States in the manufacture of 
insulated plating racks for all types of metal 
finishing. An expansion of the company’s 
facilities for making sample racks in the 
Chicago plant is also reported. 

s 


Firm Price Policy on 
Steam Heating Specialties 

The James P. Marsh Corporation of Chi- 
cago is one organization willing to take a 
firm stand against the inflationary trend of 
industrial pricing. In plain terms of guar- 
anteed prices the Marsh management has 
declared a “firm price policy” in the sale 
of Marsh products such as pressure gauges, 
dial thermometers, packless valves, traps, 
vents and related steam heating specialties. 
Any prices of Marsh products quoted hence- 
forth during 1947 will not be subject to any 
increase above the prices in effect on the 
date the order is placed, according to the 
announcement. 
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Zinc Brightener 





* Lower Costs 

* Bright Deposits 

* Uniform Finish 

* Completely Soluble 


‘*Neo-Brite’’ is a chemical dis- 
covery—a new formula—has all 
the high quality features of the 
highest priced zinc brighteners, 
yet costs you less. Users are 
finding ‘‘Neo-Brite’’ ideal for 
all zinc brightening in their 
production. One trial will prove 
its value to you. A sample will 
be sent upon request on your 
company stationery. 


R. A. HOFFMAN 
CHEMICAL CO. 


1734 Glenridge Rd. Euclid 17, Ohio 
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A RECTIFIER 

















Better Work...LowerCosts 
Greater flexibility in handling varying jobs 
from tank to tank is assured by the installation 
of an R-A Selenium Rectifier for each tank. 
The finest voltage settings for the most 
difficult job in each tank can be set without 
overall loss of power. The complete installa- 
tion is economical too. 


Richardson-Allen Selenium Rectifiers are a 
great advancement in current conversion, 
engineered and built for long hard service. 
All units are tested at 25% continuous over- 
load before leaving the factory. 


Standard units available for immediate deliv- 
ery. Write us today for data bulletins and 
the name of your nearest dealer. He will be 
glad to give you comparative cost figures on 
installation and operation. 


Consider These Advantages: 
- Continuously variable stepless voltage 

control sealed in oil. 

No lag in starting. 

Adaptable for remote control. 

Constant efficiency with varying loads. 

No standby losses when not under load. 

Internal forced cooling. 

Thermostatic protection. 

Units operate in room temperature 

up to 105° F. 

Switches and pilot light on both basic 

and remote control units. 


2 @ONOUPoN 


Rectification for Every Application 


RICHARDSON-ALLEN CORP. 


15 WEST 20th STREET, NEW YORK II, N. Y. 
Sales Engineers Located in Principal Cities 
Manufacturers of the most complete line of 
standard Selenium Rectifiers 


RICHARDSON-ALLEN 


Selenium Rectifiers 
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Richardson-Allen Offers 
Selenium Rectifier Catalogue 

Richardson-Allen Corporation, 15 W. 20th 
Street, New York 11, N. Y., has published 
a new 12-page loose-leaf catalogue describ- 
ing its lines of selenium and tube rectifiers. 

A large range of sizes are available, includ- 
ing many “self contained” units with me- 
ters, stepless variable control from 0 to full 
load and shunt. Remote control units are 
motor controlled in sizes over 1000 amperes, 

Write for your 7. 


Martin Joins Engineering Staff 
of Enthone, Inc. 





John J. Martin, Jr., has joined the engi 
neering staff of Enthone, Inc., 442 Elm 
Street, New Haven, Conn., to work on cus- 
tomers’ service problems attendant with 
plating equipment and also to work on 
engineering design of plating equipment. 

Mr. Martin received his degree in Me- 
chanical Engineering from Yale University 
in 1940. He served in the Armed Forces for 
five years and left the service with the rank 
of Lt. Commander in the Submarine Service. 

He isamember of the American Society of 
Mechanical Engineers and the Yale Engi- 
neering Society. 

e 
New Technical Periodical 

To meet the insistent growing demand for 
more technical information on fabricating 
and processing aluminum in ell its forms, 
Reynolds Metals Company has inaugurated 
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20th 
shed 
rib- 


CHROMIUM 
NICKEL 
COPPER 


Simple test sets for aid in con- 


lud- 
me- 
full 
are 
Tes, 


trolling plating and other solu- 
tions. 


Write for literature. 


KOCOUR CO. 


4801 S. ST. LOUIS AVE. 
CHICAGO 32, ILL. 





Specify Kocour Sets from your supplier. 











FOR QUALITY AND UNIFORMITY 
SPECIFY HARRISON 4A PRODUCTS 








= STAINLESS STEEL POLISHING COMPOUNDS 
ae Faster Cutting— Increased Production — Economy 
- DOUBLE HEADER COMPOUNDS 

7 Sizes: 150— 180— 220— 240— 320 

= COMPOUNDS FOR SPRAYING OR DIPPING 
ank Use 4A Cement and Thinner Instead of Glue 
a Consult Us On Any of Your Problems 

ngi- We'll Gladly Advise and Send Samples 





= HARRISON & CO. INC. 
ting Haverhill, Mass. 


rms, 
ated 











_— May, 1947 609 





€ 


Ss 
~~ 


610 


) EXPERIENCE-DESIGNED 


JOB-ENGINEERED © 
ECONOMY OPERATED 


FOR THOROUGH METAL CLEANING 


The D'OILER Vapor Spray machine, illus- 
trated above, can be used as a vapor- 
spray, or a straight vapor degreasing unit. 
Drain table recaptures dragout from bas- 
keted parts . . all-around insulation 
reduces heat losses . . . exhaust duct on 
two sides safeguards operator . . . pump 
drive for standby solvent eliminates hand 
pouring. 


Every D'OILER type is built to do a _Spe- 
cific job . . . is designed with the ‘‘on- 
the-job experience’’ necessary to provide 
a degreaser that does the work, in the 
required volume, economically. 


Our engineers will gladly advise on de- 
greasing problems; your inquiries will re- 
ceive prompt attention. Write today. 


Mecor nes COMPANY 


©. BOX 88, SOUTH ORANGE, N. J, 








) 





a new service to the metalworking industries 
by establishing the Technical Advisor, 4 
monthly technical paper devoted to pub- 
licizing latest recommendations on how to 
use ¢luminum mill products most effectively, 

The periodical is sent free upon request to 
Technical Editorial Service, Reynolds Metals 
Company, 2500 S. Third Street, 
ville 1, Ky. 


Lotis- 
2 


Lewis Joins U. S. Stoneware 

Process Equipment Division 
Sidney A. Lewis, former Captain in the 
U. S. Army Chemical Warfare Service, has 
joined the U. S. Stoneware Companys 
Process Equipment Division’s sales engit 
neer force, according to an announcemen- 
by Howard Farkas, Stoneware’s Executive 
Vice-President and General iSales g Manager. 





Mr. Lewis, an authorit; on electroplat- 
ing on plastics, will make his headquarters 
at the New York office of U. S. Stoneware, 
60 E. 42nd Street. 

He is a member of the American Chemi- 
cal Society, the Electrochemical Society, the 
American Electroplaters’ Society, and holds 
the rank of Major in the U. S. Army 
Reserve. 

* 
Bulletin on Diaphragm Valves 

Technical features are recounted and sizes 
given of Macalator Flexifram Valves in 
Bulletin No. 112-B, just published by Me- 
Alear Manufacturing Division, Climax In- 
dustries, Inc., 1901 S. Western Avenue, 
Chicago 8, I. 

_ Write for your copy. 
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For Sale 


Slightly Used 
BUFFS 


LOOSE & SEWED 
ANY QUANTITY 
ALL SIZES 


Michigan Buff Go., Inc. 


4054 BEAUFAIT AVE. 
DETROIT (7) MICHIGAN 














“YANKEE BRAND” 


PROGRESSIVELY BETTER 
ABRASIVE COMPOUNDS 


Tailored to fit all 
finishing requirements. 


Inquiries respectfully 


solicited 


* 
E. E. SEELEY COMPANY 


(est. 1919) 
Manufacturers 
BUFFING COMPOSITIONS 
FOUNDRY FACINGS 


900 Housatonic Ave., Bridgeport, Conn. 
Tel. 5-0943 


























y ting: 





Copper 





Strip 
of Today” 


a 








Non-Dangerous 
Simple 
Satisfactory 


Service Free 





Sephur Products Co. /nc. 
Greensburg 9, Pa. 





BOOTH 110 
AES CONVENTION 
DETROIT . . . JUNE 23 to 27 




















May, 1947 





611 












» HAMMOND 
BACKSTANDS * 


CONVERT GRINDERS and POLISHERS 
into high production 


ABRASIVE BELT UNITS 





MODEL No. 3 





WRITE FOR CATALOG 
Above: ‘’VRO” Polish- 55 — covering complete 
ing Lathe with two line of Hammond 
No. 3 Backstands. equipment. 


1613 DOUGLAS AVENUE, KALAMAZOO 54, MICH. 


Alalite 


For NICKEL PLATING 


The one bath especially designed 
for plating WHITE METAL 
ALLOYS including ZINC, LEAD 
and ALUMINUM. 





FOR 
HARD CHROMIUM 
USE 
Zialite 
ADDITION AGENTS 


Send a sample of your present bath 
to see if it is suitable for conversion 
to this improved formula. 


ZIALITE CORPORATION 
92 Grove Street 
Worcester 5, Mass. 
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FOR SALE 


Green Selectro-Platers 1800, 900 
and 500 Amperes 


Hammond Model SB-6 Rotary 
Buffer with four 4 HP heads 


18” x 36” Industrial Filter 
12" x 30’ Crown Plating Barrel 
Hammond 3RR Polishing Lathes 


Motor Generators, 400 and 4000 
Amperes 





Weber Machinery Co. 


1801 E. 21st St. 
Cleveland 14, Ohio 








ACID AND ALKALI PROOF 
LININGS AND MORTARS 


ACID PROOF 
CONSTRUCTION 


THE CEILCOTE CO. 


Consulting and Research Engineers 


750 ROCKEFELLER BLDG. 
CLEVELAND, OHIO 
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Temperature Control Combines 
Features of Two Units 





A new precision temperature-variation 
control instrument, the Xactline Capacitrol, 
has been announced by the Claud S. Gordon 
Company, 3000 S. Wallace Street, Chicago 


) 16, Ill. 





/ 
| 
] 
) 

The new instrument combines in one 
complete unit all the outstanding features 
of the Claud S. Gordon Company’s Xact- 
line Control Unit and the Wheelco Instru- 
ment Company’s Electronic Principle Capa- 
citrol. 

Completely descriptive literature avail- 

_f 


able upon request. 


Increased Caustic Soda Facilities 

Total cost of the present plant moderni- 
zation and expansion program of The 
Mathieson Alkali Works is now estimated at 
$9,500,000, according to George W. Dolan, 
President. This estimate does not include 
alteration of the recently acquired govern- 
ment ammonia plant at Lake Charles. The 
program which was started in 1945 will 
probably be completed in late 1947, it was 
stated. Production of caustic soda and soda 
ash, both of which are in critically short 
supply, will be nT increased. 

Plant Layout Models 

A new business, T’riometric, Inc., Pitts- 
burgh 12, Pa., has been started by Richard 
Rimbach for the production of three- 
dimensional precision scale models and 
templates which are used as a guide in 
setting up and rearranging the layout of 
industrial plants, warehouses and offices. 

The company also offers a consulting 
service to assure that the plant design is 
adequate to meet production requirements 
and incorporates features needed for effi- 
cient operation. 








Uyl-Lon 


Robins’ all nylon anode bags made of 
TOUGH du Pont chemically resistant 
nylon offer important advantages: 


vy TEAR RESISTANT 
3 to 4 times tensile strength and 
elasticity of cotton 


vy HEAT RESISTANT 
continuous service up to 300° F. 


yy EASILY CLEANED 
vy NON ABSORBENT 


yy CHEMICALLY RESISTANT 
Unaffected by alkalies 





Prompt shipment on standard and special sizes. 
Write today for prices and detailed information. 


JOBBER INQUIRIES SOLICITED. 


Go Kelbind F Co. 


126 CHOUTEAU AVE., ST. LOUIS 2,MO. 
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Custom Luilt 
TANKS | 


For Cleaning, — a 
Pickling and Plating : 


@ For 39 years leading manu- 
facturers have relied on Kirk & 
Blum for custom-built tanks to | 
meet their individual production 2 
requirements. - 

We are “anuipped to tobilcate. a 
tanks of Steel, Lead or Rubber — 
Lined, Monel Metal, Stainless Steel, _ 
Copper, Aluminum, Inconel, etc, 

Tanks are supplied with or with- 
out exhaust ducts and fans as con- . 
ditions or specificatio 4 













B hin ~- —¥f 


The KIRK & BLUM Mfg. Co. 
2887 Spring Grove Ave. 
. _ Cincinnati 25, Ohio 


ae” 





Carborundum Develops 
New Grinding Wheel 


Several years were consumed in the de- 
velopment of the new Series 20 Grinding 
Wheels by the Technical Laboratories of 
The Carborundum Company, Niagara Falls, 





N. Y. In addition, thorough tests have been 
made under a diversity of production con- 
ditions in many factories. 

Seven important advantages of Series 20 
are claimed: Faster stock removal, less grind- 
ing labor hours, fewer damaged tools (less 
scrap), longer tool life (between grinds), less 
heat generation, better tool finishes, and 
smaller inventories. 


Honeywell-Brown Open New Office 


Minneapolis-Honeywell Regulator Company 
and its industrial division, Brown Instru- 
ment Company, Philadelphia, have opened a 
district office at 27 Halstead Street, East 
Orange, N. J., manned by six Honeywell 
and five Brown sales and service engineers. 








NEW IMPROVED 


LUSTREBRIGHT 
BRIGHT NICKEL PROCESS 
Produces Brilliant, Lustrous Adherent 
Nickel Deposits. 

Ideal Base for Chromium. 


No color buffing @ No re-cleaning @ No re-racking 
@ Excellent throwing power @ No special solutions or 
changes in equipment required @ Merely add to cold 
nickel solution, still or mechanical @ Easy to control 
@ Low in cost @ Will not cause plate to peel, become 
brittle or produce streaky deposits @ Excellent for 
zinc die-castings. 


Guaranteed not to harm Nickel Solutions 
Illustration shows unbuffed deposits before 
and after addition of Lustrebright. 
Write for complete information. 


W. C. BRATE COMPANY 


18 marker st. ~**@blished 1860 J aany ow. y. 











Data on Caustics 


Attractive folders on Caustic Soda, Soda 
Ash, Caustic Ash, and Columbia Cleaner and 
Cleanser may be had by writing to Pitts. 
burgh Plate Glass Company, Columbia Chem- 
ical Division, Fifth Avenue at Bellefield, 
Pittsburgh 13, Pa. 

= 


“Finishes for Aluminum” 
Described by Reynolds 
To indicate some of the important possi- 
bilities, Reynolds Metals Company has pub- 
lished ‘Finishes for 
volumes. 


Aluminum” in two 

The first book, Section One, is wire bound 
and contains 108 pages devoted to 8 clean- 
ing treatments, 17 mechanical surface fin- 
ishes, 15 chemical surface finishes, 11 elec- 
trolytic oxide treatments, 12 electroplated 
coatings, 7 paint application methods, 7 
paint coatings, ceramic coatings (vitreous 
enamels), special finishes such as silk screen 
and sprayed metal finishes, and concludes 
with a discussion of various controls and 
tests for finishes. 





Headquarters 


for 
Buffs—Cleaners 
Buffing Compositions 
Nickel Anodes 
Chemicals 
General Supplies 
Equipment 
* 


JACOB HAY CO. 


(NOT INC.) 


4014 WEST PARKER AVENUE 
CHICAGO, ILL. 
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The second book, Section Two, supple- New Rubber Bucket 
Soda ments this information with 120 pages of Catalogue Section 
rand shop data on materials, equipment, solution on sal - ; 
Pitts. preparation, procedure and control for more " Pras la cote sites section on its 
hails than 30 of the most widely used finishing exite rubber pouring buc ets and dippers, 
field processes. This book is supplied in a sepa- used for the safe and economical handling 
’ ile Rinna Diailien onal enue ouik catia of acids, corrosives, liquid explosives and 
bulletins will be issued at intervals to keep ™®"Y other highly active liquids, has been 
the information up-to-date. published by The B. F. Goodrich C ‘ompany, 
Reynolds’ “Finishes for Aluminum” (two Akron, Ohio, and can be obtained upon 
volumes) thus supplies to users of aluminum voquest. 
possi- a continuing service unique in the finishing 
pub- field. It offers an effective means of keeping 
two up with the many advances being made in Ask 
this phase of aluminum processing. Copies 
ound are available from Reynolds Metals Com- Electroplaters about 
‘lean- pany, Dept. 27, 2500 S. Third Street, Louis- 
> fin- ville 1, Ky. Price, $2.00. 
elec- 
lated 
Js, 7 ’ 
wr —they know 
preen 
ws Instruments for Immediate Delivery 
er from experience over the years 
A new Bulletin listing over 150 different how PERMAG does their metal 
items maintained in stock for immediate cleaning sige © finishing. PER- 
a delivery has been published by The Bristol MAG is quick bg action, cleans 
Company, manufacturers of recording and efficiently and is economical. 
controlling instruments for industrial proc- PERMAG cleans all metals. 
esses. The new Bulletin No. W1811 list= Never injures surfaces of soft 
recording thermometers, pyrometers, pres- metals. More details on request. 
sure gauges, voltmeters, ammeters, and pH 
recorders. Also listed are recording con- H 
trollers, indicating controllers, miscellaneous Magnuson Products Corporation 
instruments, and accessories. Main Office: 50 Court Street 
Copies of Stock Instruments Bulletin Brooklyn 2, N. Y. 
W1811 are available from The Bristol Com- In Canada; Canadian PERM AG Products Ltd. 
pany at Waterbury 91, Conn. Montreal, Toronto 
FELT DOES IT BETTER} FELT WHEELS 
Superior for; Polishing and Buffing 
When you order FELT WHEELS specify 
PARAMOUNT BRAND FELT WHEELS for 
; top quality and uniformity. 
BACON FELT Co. Winchester, Mass. 
Established 1824 
PARAMOUNT BRAND ** America’s Oldest Felt Manufacturer” 
VIEW May, 1947 615 
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A. E. S. DIRECTORY 


Officers and Branches 





President. . 


.F. K. SAVAGE 


The on Meatetuing Cee Mathasia: Ill. 


First Vice-President. . 


.K. M. HUSTON 


3208 Ty sbile Sin Poli: Ma. 


Second Vice-President. . 


..SAM S. JOHNSTON 


Weirton Steel Cue, W vitae W. Va 


Third Vice-President. . 


-ARTHUR W. LOGOZZO 


184 South Main Street, W. Hartford 7, Conn. 


Past President. . 


W. L. PINNER 


9120 Seeiiven panes Detroit 4, Mich. 


Executive Secretary. . 


..A. K. GRAHAM 


Pp. O. te 168, Jesldehown n, Pa. 





ADELAIDE AUSTRALIA. Acting Secretary, 
pod ae — G. P.O. Box 428D, Adelaide, 


BALTIMORE-WASHINGTON meets first Tues- 
day of each month in October, December, Febru- 
ary and April in Baltimore, Md., and in Novem- 
ber, January, March and May in Washington, 
D. C._ Secretary, Grace Riddell, Chemistry 
Division, National Bureau of Standards, Wash- 
ington 25, 

BOSTON meets first Thursday of each month in 
Hote! Statler, Boston, Mass. Secretary, Dr. 
aig P. Swift, 53 Galen Street, Watertown 72, 

ass. 


BRIDGEPORT meets first and third P tecton of 
each month in Barnum Hotel. Secretary- 
Treasurer, Joseph G. Sterling, 134 Colony Street, 
Pridgeport 8, Conn. 

BUFFALO meets second Friday of each month 
in Hotel Statler, Buffalo, N. Y. Secretary, J. 
Ruff, 473 Breckenridge St., Buffalo 13, N. 

CHICAGO meets second Friday of each ment at 

8 P.M., in Atlantic Hotel. Secretary, M. H. 
Longfield, 1528 S. 6lst Aveiue, Cicéro 50, IIL. 

CINCINNATI meets on fourth Wednesday of 
each month at 8 P. M., in Engineering 
Society Headquarters, McMillan Street and 
Woodburn Avenue, Cincinnati Ohio. Secretary- 
Treasurer, — Nuzum, 1240 Amanda Place, 
Cincinnati 5, 

CLEVELAND recent first Friday of each month 
in Cleveland Hotel, at 8 P.M Secretary- 
Treasurer, George B. Svenson, 2059 Hamilton 
Avenue, Cleveland 14, Ohio. 

COLUMBUS meets first Friday of each month in 
Battelle Memorial Institute Auditorium, 
505 King Avenue, Columbus 1, Ohio, at 8 P. M. 
Secretary, John G. Beach, Battelle Memorial 
Institute, Columbus 1, Ohio. 

DAYTON meets second Friday of each month in 
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Ohio. Secretary 
Treasurer, Ral h L. Clinefelter, 365 W. Hayes 


Engineers’ Club, Dayton, 


Street, West Milton, Ohio. 

DETROIT meets first Friday of each month in 
Hotel Statler. retary-Treasurer, L. 
Clifton, 16536 Inverness, Detroit 21, Mich. 

GRAND RAPIDS meets second Friday of each 
month, 7:30 P. M., in Rowe Hotel. Secre- 
tary, R. Perkins, 916 Fairmount Street, S. E., 
Grand Rapids 6, Mich. 

HARTFORD meets third Monday of each month 
in Hotel Bond, Hartford, Conn. Secretary, F. 
W. Smith, 46 Cottage Street, Meriden, Conn. 

INDIANAPOLIS meets first Wednesday of each 
month at Fox Steak House, 1207 Washington 
Street. Secretary-Treasurer, Carl Niehaus, 
937 N. Capitol Avenue, Indianapolis, Ind. 

JACKSON-LANSING meets second Tuesday of 
each month at Home Dair em in Lans- 
ing. Secretary-Treasurer, U. ‘orsyth, 1816 
Ada Street, Lansing 10, Mich. 

ws ed meets second F riday of each month, 
at 8 P.M., in Thaddeus Stevens Industrial 
School, Lancaster, Pa. Secretary-Treasurer, H. 
Clay Brubaker, 881 Manor Street, Lancaster, Pa. 

LOS ANGELES meets second Monday of each 
month, at 6:30 P. M., in Hotel Cabrillo, 11th 
and Broadway. Secretary-Treasurer, R. 
Holman, P. O. Box 2649, Terminal Annex, 
Los Angeles 54, Calif. 

MELBOURNE, AUSTRALIA. Secretary, L. A. 
Francis, G. P. O. Box 4502. 

MILWAUKEE meets first Friday of each month 
in Red- Arrow Club, 774 N. Broadway. 
Secretary-Treasurer, James Durnford, 2370 N. 
32nd Street, Milwaukee 10, Wis. 

MONTREAL meets first Tuesday of each month 
in Mount Royal Hotel, Montreal, Quebec, Can- 
ada. Secretary-Treasurer, William L. Glover, 754 
Second Avenue, Verdun 19, Quebec, Canada. 
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NEWARK weets first and third Friday of each 
month in Hotel Robert Treat, Newark, N. J., 
at8 P. M. Secretar y-Treasurer, George Wagner, 
1130 S. Long Avenue, Hillside, N. J. 


NEW HAVEN meets se¢ond Tuesday of each 
month alternating between Sterling Chemistry 
ewemcat. Yale University, and Hotel Taft. 
Secretary-Treasurer, B. J. Gaffney, 40 Filbert 
Street, Spring Glen, Hamden 14, Conn. 


NEW YORK meets second und fourth Friday» 
of each month, in Hotel Pennsylvania, 7th 
Avenue and 33rd Street, New York, 7. 
Secretary-Treasurer, Frank!yn MacStoker, 25 
Princeton Street, Garden City, L. I A 


PHILADELPHIA meets fourth Friday of each 
month in Harrison Laboratory Building, 
University of Pennsylvania, 34th and Spruce 
Streets. Secretary, Paul Mentzer, Sr., 7242 
Bingham Street, Philadelphia 11, Pa. 


PITTSBURGH meets third Thursday of each 
month at 6:30 P.M., in Keystone Hotel. 
Secretary-Treasurer, R. A. Dimon, 210 Semple 
Street, Pittsburgh 13, Pa. 

PROVIDENCE-ATTLEBORO meets the third 
Monday of each month in Providence-Biltmore 
Hotel. Secretary-Treasurer, Charles C. Chace, 
11 Friendly Road, Cranston 10, R. I 


ROCKFORD meets second Monday of each 
month in Faust Hotel. Secretary, Vern T. Wis- 
sen, Forest Hills Rd., Rockford, Ill. 


ROCHESTER meets third Friday of each month 
in Hotel Seneca. Secretary, Robert L. Flint, 
78 Durand Drive, Point Pleasant, N. Y. 


SAN FRANCISCO meets second Thursday 
of each month, alternating between St. Julien 
Cafe in San Francisco and Victor’s and Roxie’s 
Cafe in Oakland. Secretary-Treasurer, F. W. 
Huntington, 1621 Lafayette St., Alameda, Calif. 


SPRINGFIELD meets fourth Monday of each 
month in Hotel Charles. Secretary-Treasurer, 
L. R. Fountain, 15 Cortland Street, Spring- 
field, Mass. 


ST. JOSEPH VALLEY Secretary. Raymond 
A. Friend, 1435 Howard Street, Niles, Mich. 


ST. LOUIS meets second Wednesday of each 
month in York Hotel, 6th and Market Streets. 
Secretary-Treasurer, ©. R. Hunleth, 4415 
Michigan Avenue, St. Louis, Mo. 


SOUTHEASTERN meets second Thursday of 
each month in Robert Fulton Hotel, 114 Lucky 
Street N. W., Atlanta, Ga. Secretary, William 
T. Weymouth, 173 Clay St. S. E.. Atlanta, Ga. 


SYDNEY, AUSTRALIA. — Secretary-Treasurer, 
John Godfrey, P. O. Box 31, Auburn, N. S. W., 
Australia. 


SYRACUSE meets second Friday of each month 
in Bowne Hall, Syracuse University. Secretary, 
9 + Murphy, 523 Allen Street, Syracuse 10, 


TOLEDO meets first Thursday of each month in 
the office of Vic Miner Company, 329 20th 
Street, Toledo, Ohio. Secretary, Gaston Berge- 
man, 703 Pine Street, Fremont, Ohio. 


TORONTO meets second Friday of each month 
in Royal York Hotel. Secretary, Leonard W. 
Wray, 105 Ronan Avenue, Toronto 12, Ont., 
Canada. 

TWIN CITY meets first Monday of each month, 
October through June, in Covered Wagon 
Cafe, Lodge Room, 114 S 4th Street, Minne- 
apolis. Secretary-Treasurer, Robert L. Buckley, 
318 Builders Exchange, Minneapolis 2, Minn. 


WATERBURY meets second Friday of the 
month in Elton Hotel. Secretary-Treasurer, 
— L. Henn, P. O. Box Dr. B, Cheshire, 

onn. 
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RACK COATING 
CUTS WASTE 50% 


Unichrome Coating 202 
No breaks, no bliss © Saves Costly Plating Solution! 


ters, no peeling—with 
Unichrome coating— 


thereforelesstree- = =When this plater sent his 202-coated racks 
ing, less dragout. 

through the plating cycle (which included nickel 
and rhodium) there was less treeing, less drag- 
out — and rhodium consumption was actually 
cut in half! Why? Because the coating did not 
chip when contacts were cut — and there was 
no flaking or damage during hard use. 

If you want the utmost in rack coating life — 
even in chromium or hot cyanides — consider 
what this service record means. It proves that 
Coating 202 is really tough — will take rough 
shop handling as well as the severe plating 
solutions it was designed for. Write your near- 
est Unichrome office for full details. 





















Trade Mark Reg. U.S. Pat. Off. 


RACK COATINGS—Products of 


UNITED CHROMIUM, INCORPORATED «¢ 51 €. 42nd St., New York 17, N.Y. 
Detroit 7, Mich. °* Waterbury 90,Conn. - Chicago 4, Uli. + Dayton 2, Ohio + Los Angeles 11, Cal 


620 Tue Montaiy Review 














SN fa 


acks 
ickel 
lrag- 
ually 
1 not 

was 


ife — 
sider 
that 
ough 
iting 
1ear- 


1, Cal 


VIEW 











INDEX TO ADVERTISERS 











A K 
Abbott Ball Company............ 549 Kirk & Blum Mfg. Co............ 613 
Alsop Engineering Corp.......... 531 KocourCompany................ 609 
American Brass Company....... Sis 
American Buff Company......... 526 t 
American Chemical Paint Co..... 522 Lasalco, Inc..................... 557 
American Electroplaters’ Lea Mfg. Company....... Back Cover 
Ns 5.5) Gacictoscnoie een eo 537,564 L’Hommedieu &SonsCo........ 519 
Felt C B 615 MacDermid, ae me Third Cover 
Bacon Co. tVompany..........-. 594 Magnuson Products Corp........ 615 
cde ~~ <« << —— [nial 619 McGean Chemical Co., The...... 577 
— C Ge nnaaiad Meaker Company, The........... 533 
Brate, W. C., Co............ oues Mechanical Process Co...... .... O10 
ee a Company......... 611 
Cc iller, J.C. Company........... 523 
Ceilcote Company, The.......... 612 Mitchell-Bradford Chemical Co. 527 
Columbia Electric Mfg. Co....... or Mutual Chemical Co. of America 532 
Cowles Detergent Company...... 51 
N 
™ ae ary ee SS - .. 590 
orthwest i wes Se 
Diversey Corporation, The....... 597 peice alae 
ee 594 . Oo 
Be-late ay eee oy olga ... 528 Oakite Products, Inc............. 562 
ont de Nemours :, 
P 
RRR TAILS Bere ae ee 520, 521 Pennsylvania Salt Mfg. Co....... 580 
- Sen _ omg _ See 604 
uritan . } Saeoee 603 
Egyptian Lacquer Mfg. Co....... 518 ° 
Enthone Company............... 511 R 
ee -.. peuas anes ccsve, MO 
F obins, G. S., Oe 613 
Federal Telephone and Radio 
EES SE RSPIAETETONS, eR Ur or 540 Suet Comes, fee.........2... 622 
6 —~ Comes. <4 Rae 611 
. “Sa 529 
General Chemical Co............ 565 Sparkler Mfg. oe. Bs = eee —— 
a “a LEE 560 ees, eg | omg Co........ 530 
umm Chemical Co., tevens Co., Frederic B....... .. SZ 
2: Second Cover Storts Welding Company........ 579 
Sulphur Products Co... 611 
H i U 
ree agent a oe, 612 Udylite Corporation Reel, Seth 598 
Hanson-Van Winkle-Munning gg oman Inc.. .516, oo poe 
aa eam, 566, 567 - 5. Stoneware Uo.......... » 617 
portson & gg: aoe 4 ARE N e*: 609 Ww 
ay Company, Jacob............ 614 Weber Machinery Co............. 612 
Hoffman, R. A., Chemical Co.... 607 Wyandotte Chemical Corp....... 534 
I Z 
Industrial Filter & Pump Co..... 514 ZialiteCorp..................... 612 
May, 1947 621 








T BHIGH SPEED COPPER 
ta CHROME 


ANODYZING ff) 
MOLY BLACK ® 


eats N | SARCO 
a... Pare 
Te = hl ELECTRIC 


HEATING AND COOLING CONTROLS 
Low cost - High accuracy 


From high speed copper to chrome, and anodyzing to cleaning and rinsing tank ; 
Sarco has a complete line of temperature controls. The cost varies according to 
problem involved, but for the purposes illustrated the simple, inexpensive Sarco LG 
Electric Control will do the trick. 


It combines accurate temperature indication with automatic control. It is used exte 


sively for both heating and cooling because it costs less, is more reliable and becaus¢! 


of the easy adjustment by thumb screw and the built-in dial thermometer. 


This is only one of the many Sarco plating controls which range from the low: cost: 
Sarco Thermoton, for approximate control of cleaning and rinse tanks, to the high , 
accurate TR-21 regulator used on many automatic plating operations. 


Our representative can show you how others have solved plating problems similar) 
to yours. 





SARCO COMPANY, INC. 
475 FIFTH AVENUE 
NEW YORK 17, N.Y: 
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MAC DERMID 


BrightCopper 


PLATING PROCESS 





_ Developed by MAC DERMID INC. 
_to plate monovalent copper .0001” in 
30 minutes. Mirror-bright copper de- 
posits are obtained directly from the 
bath . . . over a wide range of low 
cost and simple operating conditions 

requiring no ventilation . . . no re- 
strictions on anodes used . . . simple 
steel equipment throughout. 


This Bright Copper Plating Process 
will be in operation at MAC DERMID 
INCORPORATED Exhibits during the 
AES. Convention and Industrial Ex- 
es 1 in Detroit, Michigan from 
: — 23-27. You will see how these 
: sits are adapted as an 
waited for Nickel and Chro- 
mium . . . how zinc base diecastings 
are electroplated with this process 
with more success and freedom from 
trouble than any other process. 


Write For Folder to Dept. 0 
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* Oicowpo rated, * 
WATERBURY 88, CONNECTICUT 
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Here is one of the famous M-B Line of App 
ances — an attractive example of fine mé 
craftsmanship completely finished by the I 
Method with Lea Compositions. In fact, Manni 
Bowman uses LEA for ALL its finishing. ‘ 


Are you interested in more efficient, highe 
quality finishing at a lowered cost? Lea Techii 
cians will be glad to. give you the benefit of thet 
twenty odd years of experience in finishif 
methods and materials. Tell us about your fin 


ishing problem. Send samples, if possible. © 


THE [ul /"X MANUFACTURING CO 


16 CHERRY AVENUE, WATERBURY 86, CONNECTICUT 
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